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g  the  IC-3230  Dual  Band  Mobile 


One-Touch  Mobile  Radio 

The  IC-3230  was  designed  for  the  mobile 
FM  er  who  wants  high  performance  and 
ease  of  use.  The  3230  is  a  one-touch 
transceiver  for  the  most  often -used  func- 
tions. It  s  simple  and  safe  to  use  while 
driving.  Main  functions  are  activated 
with  one-touch  action  switches. 
Hold  the  same  button  in  slightly  longer 
to  access  secondary  functions—  no  need 
to  hunt  for  a  separate  function  switch. 

Human  Engineered 

The  color-coded,  illuminated  controls 
and  the  display  are  laid  out  the  way 
people  naturally  use  radios:  UHF  on  the 
right,  VHFon  the  left,  each  independently 
controlled-  And  with  the  optional  Talk- 
Bock  feature,  your  eyes  never  have 


to  leave  the  road  to  change  frequencies. 
The  3230s  voice  synthesizer  tells  you 
just  where  you  are!  The  same  option 
works  with  crossband  repeat, 
which  gives  your  DTMF  handheld  the 
range  and  power  of  your  mobile. 
TalRBack  lets  your  handheld  tell  you 
what  frequency  your  3230  is  set  to. 

And,  of  course,  full-duplex 
operation  means  you  can  use  your 
mobile  with  the  ease  of  a  telephone- 
including  14  memories,  single-button 
autopatch,  autodial  ing  and  911  access, 

A  Base  Station,  Too! 

ICOM  s  mobiles  aren't  just  for  the 
road  anymore.  With  the  optional 
PS  45/PS  200  power  supply,  the  fun 
continues!  The  PS45  becomes  a 


docking  station  for  your  3230  to  slip  int 
and  becomes  an  excellent  entry-level  be 
station.  Or  buy  one  for  home,  one  for  tl 
road,  and  stay  in  touch! 

IC-3230:  A  High;Performance  Pacta 
in  an  Easy-To-Use  Compact, 

For  Information 
(And  Where  You  Can  Get  A  Test  Drive 

Call 

1-206-450-6088 


o 


ICOM  America,  Inc.  ZBO-llta  Ave,  HE, 

Be  'evue.  WA  98004 

Customer  Service  Hotline  (206)  454-7619 
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WARRANTY 

5  YEARS 
1  YEAR  la 
ALL   MODELS 


NATIONAL 
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FIND  FREQUENCIES  FAST 

With  the  new,  high  sensitivity,  ultra-fast,  Auto 
Trigger  &  Hold  Startek  frequency  counters. 
Increase  readability  distance  with  the  new  Band 
Pass  Filters,  All  products  made  in  USA, 


AUTO  TRIGGER  &  HOLD 

Now,  for  the  first  time,  available  on  inex- 
pensive, portable  counters  with  our  new 
ATHm  Series.  This  feature  is  the  most 
significant  improvement  ever  made  to  the 
pocket  sized  counters!  It  allows  "Hands 
Free"  operation  to  automatically  read  & 
hold  a  signal  as  quick  as  80ms  or  8%  of 
a  second. 
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AJHSQ 
1-2800  MHZ 

One-Shot  Feature 


ATH-5Q 

5  Hz  to  2800  MHZ 
One-Shot  Feature 


Ultra  Brig 
Display 


AittoTtoQQSfi  a  Hold- 2.8  Qhz  Counter 

saaaoooo 


ATM 


kTARTt«BjrART0(] 
♦*  |  L  P    S?  | 


COUNT 


Signal 


[*j£jjfi'i*i 


Bar  Graph 

Works 

on  Every 

Range 


Low 
Battery 
incites 


SERIES  FEATURES  IPJCL 

•  Easy  to  use  -  simple  controls 
Ultra  fast  response  time 

•  Extra  BRIGHT  LED  digits 

•  3-5  hour  battery  operation 
■  Automatic  clean  dropout 

•  Maximized  sensitivity,  <1mV  typical 

•  Signal  strength  Bar  Graph 

+  2  ranges  -  6  fast  gate  times 

•  9-1 2V  auto-polarity  power  jack 

•  StarCab™  aluminum  cabinet 

Factory  Direct  Order  Lines 
SAME    DAY   SHIPMENT 

Orders  Only  Orders  £  Information 

10-638-8050     305-561-221 1 

FAX  305.561-9133 


NhCads 
and  A/C  Charger 

INCLUDED 
with  ALL  Models 
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ATH-30 
ATH-50 
HST-15 


Bcono 
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Counters 


1-150D  MHZ  Higf>  speed         S199>  *C35. 

1-28GQ  MHZ,  High  speed,  one  shot     259.  299 

5  Hz  to  3800  MHZ,  one  shot      289,  339 

Optional  OS  PPM  TOCO             100.  t  S5, 
High  Accuracy  Tinecase  (installed] 

vency  Counter 

M3DGMHZ.  10  HZ  Res. 

3gatetsmes  Hold  svwtch  $119.      $23. 


Band  Pt 


Increase  range  or  distance  from  a  transmttef  with  a  Sand 
Pass  Filter  <1  d8  pass  band  insertion  loss. 


LP-60 

HP-4QQ 

HMQQ 

BP-3 

Accessories 


DG6D  MHZ  Usage 
400 1500  MHZ  Usage 
B0O2000  MHZ  Usage 
Above  3  filters  /HdWF  $30} 


A  G&9Q  Case  far  all  models 

B   TA-90  Telescope  BNC  antenna 

C  TA-9Q-L  Telescope  eEbow  antenna 

D  R&150  150MHZnjbberdLfCk 

E  RB27SQ  27-50  MHZ  rubber  duck 

F   RD-800  BOO  MHZ  rubber  dock 

G  PA2Q7-IG  Interface  cable  far  MFJ-207 

H  P-110  200  MHZ.  U  TDx  probe 

J   U*22  La-Pass,  audio  usage  probe 

K  DO10  Direct,  50  OHM  probe 
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DR-130T 


Works  Hard  /  Runs  Cool 

ALLNCO's  newest  2-Meter  mobile,  the  DR-130T, 
packs  a  big  punch.  This  compact  radio  delivers  50 
Watts  of  cool  running  power,  and  offers  the  dura- 
bility and  reliability  that  Hams  have  come  to  expect 
from  ALINCO. 

Standard  features  include  50  CTCSS  Tones, 
Programmed  Memory  scan,  Programmable  "Time- 
Out"  Timer,  CTCSS  Encode,  and  others.  With  the 
optional  EJ-19U  plug-in  module,  100  memory  chan- 
nels are  available.  All  memory  channels  can  store 
''odd-split"  frequencies,  and  also  store  CTCSS 
Encode/ Decode  status. 


CHECK  OUT  THE  AFFORDABLE 

TECHNOLOGY  OF  THE  9ffS. 

CHECK  OUT  ALINCO. 


DJ-180T 


ALINCO 

ELECTRONICS  INC. 


Clearly  Superior 

Ergonomic,  rugged  design,  combined  with  excellent 
sensitivity  and  great  sound  make  this  the  radio  of 
choice  for  demanding  operators. 

This  rig  comes  standard  with  CTCSS  encode  and 
decode.  Ten  memory  channels  come  standard,  and 
the  unit  can  be  upgraded  to  50,  or  even  200  Memory 
Channels  with  optional  plug-in  chips. 

Odd  Splits!  This  radio  can  store  repeater  offsets 
from  0  to  15.995  MHz.  A  different  offset  can  be 
stored  in  each  memory  channel,  and  most  other 
functions  can  also  be  stored  independently  in  each 

memory  channel . 


For  brochures  and  operation  manuals, 
try  our  new  24  hour  Hot  Line, 

Tefep^or*  (310)  618-9017 
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25  watts  of  2  meter  power  (or  less  than  $50?  Turn  to  page  10. 
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lVs  tike  bcinp  there— right 
hene  in  out  offices!  How? 
Just  take  advantage  of"  our 
FEEDBACK  card  on  page 
17.  You'll  notice  a  feedback 
number  at  the  beginning  of 
each  ankle  and  column. 
We'd  like  you  to  rare  what 
you  read  so  thji  we  can 
print  uhal  types  of  things 
you  tike  best.  And  then  we 
will  draw  one  Feedback 
card  each  month  for  a  free 
subscription  10  73. 


On  the  cover;  Senior  Editor  Charlie  Warrington  WA 1RZW  takes  his  2  meter  HT  hiking  in  New  Hampshire's  autumn  woods. 
Photo  by  David  Cassidy  N 1 GPH. 
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EVER  SAY  DIE 


Wayne  Green  W2NSD/1 


Amateur  Radio  Frontiers 

There  are  still  plenty  of  frontiers  for 
the  adventurous  ham  to  explore  and 
pioneer.  Everything  hasn't  been  in- 
vented, by  a  long  shot.  Indeed,  there 
are  tons  of  articles  I'd  love  to  see  pub- 
lished in  73,  rf  only  you'd  write  Tem. 

For  instance,  I've  seen  pittiful  fitlle 
in  recent  years  on  siow-scan  develop- 
ments. We  need  to  (a)  digitize  slow- 
scan  so  we  can  send  some  really  de- 
tailed full-color  pictures,  and  (b)  use 
modern  compression  technology  to 
keep  the  bandwidth  down.  When's  the 
last  time  you  saw  any  articles  on 
things  like  this?  What  do  you  need  to 
get  your  mind  working  and  your  fin- 
gers  busy?  With  the  progress  we've 
had  in  slow-scan  technology  En  the  last 
lew  years,  any  interested  ham  with  to- 
tally  zero  technical  knowledge  and  a 
will  could  have  come  from  zero  to  be- 
ing the  top  expert  in  the  field.  All  it 
takes  is  some  interest  and  the  deter- 
mination to  overcome  obstacles. 

When  I  first  got  interested  in  RTTY 
I  knew  zilch.  But  I  was  fascinated,  so  I 
read  everything  I  could  find  ..  .  which 
wasn't  much  1  hounded  the  only  ex- 
pert in  the  field  I  knew.  John  Williams 
W2BFD.  I  built  my  own  equipment  us* 
ing  John's  designs,  a  Model  12  Tele* 
type  machine  he  got  for  me,  and  got 
on  the  atr.  Wow,  what  funt  This  was 
when  t  first  learned  about  digitally  en* 
coding  information  and  the  ability  of 
frequency-shift  keying  to  get  through 
interference  far  better  than  off-on 
(CW)  keying. 

Teleylype  used  a  five-bit  code, 
which  meant  that  there  were  just  32 
possible  combinations  of  zeroes  and 
ones,  or  marks  and  spaces,  as  we 
called  them.  This  is  why  telegrams 
and  news  Teletypes  all  used  to  print  in 
upper-case  tetters.  We  didn't  have  any 
lower  case  We  even  had  to  shift  to 
handle  numbers  and  punctuation.  This 
is  why  ASCil  code,  which  ad  comput- 
ers use  today,  has  eight  bits.  This  al- 
lows 256  combinations  of  zeroes  and 
ones,  giving  us  tar  more  flexibility. 

When  1  couldn't  get  anyone  to  put 
out  a  newsletter  to  help  us  pioneers 
leam  more  about  RTTY  I  finally  gave 
up  and  did  it  myself  Indeed,  that's 
what  got  me  into  the  publishing  busi- 
ness. I  called  it  Amateur  Radio  Fron- 
tiers, and  that  was  back  in  1951.  J 
wrote  it,  drafted  the  schematics,  sold 


the  advertising,  took  the  photos,  set 
the  type1  pasted  it  up,  handled  the 
subscriptions  -  -  .  everything.  It  was  in- 
credibly valuable  experience,  and  it 
changed  my  life, 

Digital  Compression  Systems 

With  modem  microcomputers  it's 
relatively  easy  to  digitize  pictures.  You 
can  feed  Tem  into  your  computer  from 
a  home  video  camera  or  a  scanner 
But  a  decent  picture  can  take  a 
megabyte  or  more  of  memory,  which 
is  why  we  haven't  been  seeing  much 
in  the  way  of  tive  video  digitized  yet.  At 
30  megabytes  per  second,  that  eats 
up  a  whale  of  a  lot  of  memory  in  a  hur- 
ry, no  matter  what  you're  using  for 
storage. 

So.  the  engineers  have  been  work- 
ing  to  compress  the  data,  using  vari- 
ous approaches  (algorithms}.  The  In- 
ternational Standards  Organizations 
Joint  Photographic  Experts  Group 
(JPEG)  uses  a  discrete  cosine  trans- 
form which  compresses  files  by  90- 
95%.  giving  us  ratios  of  10:1  to  20:1. 
iterated  Systems  of  Norcross.  GA. 
went  the  fractal  route  and  has  been 
able  to  compress  data  around  75:  i . 

Fractals?  If  you  haven't  messed 
with  these  babies  you've  missed  a 
whole  new  world  of  math  and  beauty. 
IBM's  Mandelbrot  got  interested  in 
chaos  theory  a  decade  ago  and  dis- 
covered thai  seemingly  chaotic  sys- 
tems produced  similar  patterns  when 
plotted.  He  called  the  resulting  pat- 
terns fractals.  Computer  owners  with 
color  displays  can  generate  these 
beautiful  patterns.  If  you  aren't  familiar 
with  fractals  and  chaos  theory,  you're 
letting  the  real  world  get  away  from 
you.  As  hams,  youYe  supposed  to  be 
up  on  science  and  electronics.  You're 
not  flying  under  false  colors,  are  you? 

So,  lets  see  some  articles  on  digi- 
tized slow-scan  pictures.  Lets  see 
some  articles  on  Ihe  theory  and  prac- 
tice of  compression  techniques.  And, 
let's  see  some  protocols  for  digital 
slow- scan. 

If  we  can  at  least  send  our  Ameri- 
can standard  video  picture  quality 
(NTSC)  by  digital  slow-scan,  then  we 
can  start  working  on  ways  to  move  to 
high  definition  slow-scan.  One  step  at 
a  time.  More  and  more  of  us  are  buy- 
ing high  definition  color  monitors  for 
our  computers,  so  we've  got  the  mak- 


ings of  some  wonderful  slow-scan  pic- 
tures. 

You  may  not  be  an  expert  on  digital 
video  now,  but  by  next  year  are  you 
going  to  be  even  further  behind?  Or 
will  you  be  one  of  the  people  writing 
the  articles?  When  I  got  started  pub- 
lishing my  RTTY  newsletter  it  didnl 
take  long  before  1  knew  what  i  was  do- 
ing. A  few  years  later  I  published  the 
first  book  on  ham  RTTY.  In  the  mean- 
while my  columns  in  CO  helped  get 
thousands  of  hams  involved  with  this 
fun  pa  n  of  the  hobby. 

Digitized  Voice? 

With  all  broadcast  radio  going  digi- 
tal, as  well  as  TV,  we  hams  better  start 
thinking  in  digital  terms  or  we're  going 
to  be  as  far  out  of  date  as  if  we  were 
still  using  spark  gaps  for  our  CW+  Yes, 
(  know,  many  old-timers  are  still  upset 
over  having  to  change  to  sideband  30 
years  ago.  I  think  ail  of  the  "spark  for- 
ever" crowd  have  finally  won  their 
Silent  Keys  certificates,  though  ihey 
were  still  a  grumbling,  resentful  bunch 
when  I  started  hamming  in  the  1930s, 

With  digital  broadcast  test  stations 
showing  three  times  the  signal  cover- 
age with  a  hundreth  of  the  power . .  . 
plus  me  ability  for  six  different  stations 
to  share  each  channel  .  .  .  digital  is 
definitely  coming.  Sideband  gave  us 
sm  times  the  bang  for  the  buck  over 
AM,  plus  it  allowed  more  stations  per 
KHz.  It  certainly  met  the  ruie  of  thumb 
criterion  for  a  new  technology  to  be  10 
times  better  than  the  old  in  order  to 
survive.  Weil,  so  does  digital,  so  noth- 
ing can  stop  it 

With  thai  in  mind  I'd  tike  to  see 
some  special  temporary  authority 
(STA)  hams  experimenting,  complete 
with  articles  lor  73. 

Data  Compacting 

In  addition  to  the  usual  search  for 
compressing  algorithms,  we  might 
start  setting  up  some  protocols  for 
packet  and  RTTY  which  would  com- 
press our  transmissions.  This  doesn't 
even  have  to  he  high-tech.  CW  ops 
invented  the  G-code  to  shorten  their 
transmissions.  So  how  about  some 
simple  look-up  tables  our  computers 
can  use  to  cut  down  on  redundant 
messages?  A  sort  of  packet  approach 
to  the  Opcode?  For  instance,  *N>B 
might  translate  into  "the  name  hens  is/ 


We  could  even  simplify  names  a  bi 
with  "Bob"  being  T>b"  and  "Biir  bemc 
ublf"  Wayne  being  "wn,"  and  so  on 
That  would  speed  up  the  more  corn 
mon  names. 

With  data  compression  we  shoulc 
be  able  to  get  contacts  down  to  a  few 
seconds  of  air  time.  "iV  could  mear 
"the  rig  here  is  an  ICOM  735."  The 
second  character  could  indicate  up  tc 
256  different  models  of  rigs.  Ditto  foi 
antennas.  Yes,  "q"  would  mean  "I  faith- 
fully promise  to  send  you  a  QSL  care 
for  this  wonderful  contact  and  hope 
that  you  will  send  one  in  return/  A  "w* 
with  one  added  character  would  indi- 
cate up  to  256  different  kinds  oi 
weather,  thus  slicing  at  least  two  ic 
three  minutes  of  air  time  from  every 
contact 

In  this  way  we'll  be  able  to  make 
several  contacts  a  minute  and  ther 
read  the  expanded  copy  later  wher 
we  have  time.  Few  of  us  bother  tc 
comment  on  anything  the  other  chap 
is  saying  anyway,  so  what's  lost?  The 
only  really  significant  element  oi  the 
contact  is  maKing  sure  you  have  the 
call  right.  Youve  got  the  Cattbook  on  & 
CD-ROM.  so  you  don't  really  need  £ 
location,  unless  he's  portable. 

With  data  compression  we'll  be  wel 
on  our  way  toward  completely  auto 
malic  contacts.  We'll  be  able  to  get  re- 
ports from  our  computer  on  who  weVe 
contacted  while  we're  at  work  oi 
steeping.  Or  watching  ball  games  or 
TV.  Pm  reminded  of  RTTY  back  lr 
1950  when  Td  come  home  from  wort 
and  pick  up  50  feet  or  so  of  printout 
and  read  what'd  baen  talked  about  or 
the  RTTY  channel  ail  day. 

If  we  do  find  something  of  commor 
interest  we  can  send  prewritten  docu* 
ments  Trom  our  computers.  In  the  ole 
days  we'd  punch  Teleptype  tape  with 
storfes  we  might  want  to  repeat.  Wher 
there  was  an  interest  in  some  subjec 
we'd  load  the  tapes  into  the  readei 
and  they'd  zip  through  at  60  wpm.  It's 
a  little  easier  today. 

Oopst  We  Lost  100,000  Hams! 

Just  when  we  were  all  getting  ou» 
arms  out  of  joint  congratulating  our 
selves  on  boosting  our  numbers  tc 
600,000  licensed  hams  (FCC  count) 
we  get  the  bad  news  that  the  ARRL 
has  done  a  survey  and  found  that  f  S% 
of  us  are  missing.  Holy  Jumping  Morse 
code,  that's  a  hundred  thou,  pffft 
How*d  lhat  happen? 

Well,  as  Tve  been  reminding  you 
and  you've  been  ignoring,  the  FCC  n< 
longer  bothers  to  delete  our  Siient  Key 
award  winners,  nor  our  bored  or  unenv 
ployed  dropouts,  And  with  our  licenses 
now  good  lor  to  years,  there's  a  lot  o 
buried  ham  m  the  Caifbook.  Tons, 

So.  even  with  the  increased  input  & 
no-code  hams,  are  we  breaking  even? 
Maybe,  just, 

In  looking  over  the  ARRL  Survey,  it 

seems  like  we  have  an  awful  lot  of  old 

timers  with  a  serious  death  wish  foi 

our  hobby,  I  canl  spread  a  lot  of  guili 

on  you  because  the  chaps  who  are 

the  problem  don't  read  73.  Most  o? 

them  hate  it 

Continued  on  page  71 
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"What  a  great  field  radio. 
Mobile,  too!  I  couldn't  afford     £< 
an  HF  rig  until  now. " 


"What  a  great  price! 

Terrific  features,  high 
performance  -  and 
within  my  budget" 


v 


FT-840 

Compact  HF 
Transceiver 


Direct  Digital  Synthesis 
(DDS) 

Freqjency  coverage; 
RX    100kHz-30MHz 
TX:  160-10  m 


.f  youre  trading  up  from  an  older 
ri&  but  have  a  budget,  you  want  the 
most  you  can  afford  in  top-notch  HE 
Then  the  FT-840  is  for  you.  If s  right  on 
the  money!  Considering  a  mobile  HF  or 
field  radio  and  doubt  the  quality  and    ; 
features  of  tiny  HF  rigs?  Then  the  FT- 
840  is  for  you.  It  won't  disappoint  you! 

Built  to  handle  rigorous  field 
operation,  the  new  intense  LCD  display 
affords  sharp  visibility  in  bright  sun- 


light Die-cast  heat  sink  and  internal 
thermally  switched  fan  keep  the  FT-840 
running  cool.  Modular  design  circuit 
boards  ensure  operating  efficiency  - 
manufacturing  excellence  you'd  expect 
in  much  higher  priced  radios. 

For  high  performance,  the  FT-840 
features  a  low  noise  front  end  that  uses 
the  latest  in  FET  RF  amplifier  design. 
Two  DDSs  and  magnetic  encoder  for 
silent,  smooth  tuning  and  fast  switch- 
ing. Twin  band-stacking  VFOs.  And, 


automatic  10-m  FM  (optional)  repeater 
offeet  with  selectable  CTCSS.  Even  two 
optional  external  antenna  tuners  to 
customi2e  your  rig. 

Top  of  the  line  quality  and  features 
at  a  remarkably  low  price  Just  what 
you'd  expect  from  Yaesu!  For  high-tech 
performance,  and  a  wealth  of  features 
that  won't  break  your  budget  ask  your 
dealer  about  the  FT-84d 


Performance  without  compromise™ 


©  1993  Yaesu  USA.  17210  Howards  Road.  Cerritos.  CA  90701  (310)  404-2700 

Specifications  subject  to  change  without  notice  Speed icatrons  guaranteed  oniv  wflhui  amateur  Bands.  Some  accessaries  and/or  options  are  standard  In  certain  areas.  Chock  wilft  your  focal  Yaesj  dealer  for  speolic  debits. 
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Number  2  on  your  Feedback  card 


ETTERS 


Dick  Beaton  N7RBt  Helena  MT 
Wayne — As  an  old  CW  op,  I'm  not  go- 
ing to  jump  in  and  tell  you  that  we 
have  to  keep  all  those  CW  frequen- 
cies or  thai  CW  is  sacred-  As  a  useful 
means  of  communication,  it  Is  a  real 
dud.  It's  fun  it  you  like  it  It  is  hard  to 
believe  the  ARRL  still  promotes  traffic 
handling  on  phone  and  CW  when 
packet  will  do  it  better  and  faster. 

I  was  fioensed  in  1 934  and  worked 
as  a  CW  operator  in  the  CCC  camps 
in  North  Dakota,  Would  you  believe  I 
furnished  my  own  home-brew  station? 
It  was  that  job  that  helped  me  get  a 
job  with  Northwest  Aiitines,  first  as  a 
radio  operator  in  '38,  and  later  as  a 
Station  manager  in  '42.  We  even  used 
CW  for  handling  reservation  trafffc 
from  1939  until  about  1944!  Before 
that  it  was  all  AM  phone! 

Well,  anyway,  I  was  one  of  the  first 
around  here  to  promote  the  no-code 
license  idea,  I've  also  been  promoting 
your  method  Of  teaming  the  Code,  I've 
taught  code  off  and  on  for  years  and 
was  one  of  the  first  VEs  around  here; 
atso  among  the  first  on  packet.  At 
leas!  tn  my  case  CW  hasn't  scrambled 
my  brains  and  I  could  easily  prove  iL  i 
don't  get  on  as  much  anymore  as 
most  guys  just  won't  talk.  And  I'm  with 
you  on  QSLs!  If  a  OX  station  gives  me 
thai  old  "QSL  via  a  bureau,"  I  just  tell 
him  "no  OSL  needed/'  They  used  to 
come  with  neat  stamps  on  them.  Now 
they  are  just  another  card  in  the  draw- 
er. (How  about  using  packet  for  QSLs 
and  making  an  excuse  for  sending 
traffic?)  1  dotft  even  know  how  many 
countries  Tve  worked  and  could  care 
less,  tt  isnl  a  big  deal  anymore.  I  do 
have  WAS  on  Geritol  net  3767  kHz, 
The  only  thing  on  my  wall  is  a  Ken- 
wood wortd  map  and  my  "Ham  of  the 
Year"  plaque  from  the  local  club. 

One  thing  you  could  quit  harping 
on  is  expeditions  The  real  truth  is 
that  very  few  of  the  hams  I  know 
coutd  afford  such  a  thing.  Your  back- 
ground gets  you  into  places  that  are 
out  of  reach  to  most  others,  so  please 
quit  comparing  yourself  with  the  rest 
of  the  hams.  You  are  one  of  the  privi- 
leged efite.  As  a  VE,  1  know  that  some 
people  have  a  tough  time  coming  up 
with  five  bucks,  I  know  how  it  is  be- 
cause f  was  one  of  them.  You  weren't. 

When  I  was  a  kid  we  used  to  get 
the  battery  out  of  our  Whippet  to  fight 
the  fifaments  in  the  old  fouMube  re- 
generative radio  with  a  horn  speaker. 
The  problem  was  we  went  without  ra- 
dio a  lot  because  the  US"  battery  didnl 
last  very  long.  I  set  out  to  "invent"  a 
substitute  without  spending  any  mon- 
ey because  I  didn't  have  any  and  my 
dad  was  on  WPA.  I  succeeded,  too!  I 
didn't  exactly  know  for  sure  what  I 
was  doing,  but  J  ended  up  using  a 
doorbell  transformer  to  light  the  201 -A 
filament.  I  used  one  side  of  an  audio 
transformer  for  a  choke  and  the  ca- 
pacitor out  of  a  Model  T  Ford  coil  for  a 
filter.  The  plate  and  grid  were  tied  to- 
gether to  make  a  diode  that  rectified 
the  110  AC.  It  worked  like  a  charm, 

After  WWII  J  went  through  a  lot  of 
surplus  gear  modifications,  etc.  I  nev- 
er had  an  AM  rig,  just  home-brew  CW 
unfit  the  HW  101. 


From  The  Hamshack 


The  mess  on  14.313  makes  me 
ashamed,  but  1  have  resisted  the 
temptation  to  jump  in  and  tell  them  off. 
tt  must  be  the  big  amplifiers  those 
guys  use  that  screws  up  their  brains.  1 
don't  think  the  Extra  Class  license  did 
it.  I've  got  an  amplifier,  but  haven't 
had  it  hooked  up  for  a  long  time. 
Those  old  dudes  who  do  talk  don't 
have  anything  good  to  say,  anyway.  I 
used  to  check  into  the  QCWA  net  in 
Montana  and  ail  those  old  guys  do  is 
talk  about  their  health  complaints  and 
the  weather. 

Incidentally,  you  wanted  to  know 
what  new  products  we  use.  Well.  I 
had  an  R-5  vertical  which  worked 
great  but  was  limited  to  bands  higher 
than  40  meters,  so  I  sold  it  and 
bought  a  GAP.  It  works  fine,  too,  but 
on  80  the  low  angle  of  radiation 
makes  it  useless  for  visiting  with  guys 
wilhin  TOO  mites  or  so.  I  tried  to  put  a 
Bilal  in  the  attic  here  without  any  suc- 
cess. Our  attic  goes  up  through  a  hole 
in  the  hall  closet,  so  I  had  to  give  up 
trying  to  make  it  work.  It  doesn't  even 
look  like  it  should  workf 

Tm  76  years  old  and  sorry  Tm  go- 
ing to  miss  all  the  wonderful  new 
things  just  over  the  horizon.  Then 
again  .  . .  IVe  lived  to  see  one  helluva 
revolution  in  the  world  of  scientific 
knowledge.  1  missed  a  lot  because  I 
went  to  the  college  of  hard  knocks, 
but  I  think  f  know  a  tot  more  than  quite 
a  few  college  grads  who  never 
learned  anything  very  useful. 

One  last  thing:  Hope  you  succeed 
in  getting  the  school  system  fixed.  Ev- 
eryone should  know  Ohm's  Law  and 
DOS. 

73  to  a  great  editor.  You  and  Rush 
Limbaugh  should  get  together!  You 
have  a  lot  in  common, 

Dick^Elite?  Me?  Har-de-har,  I've 
never  been  on  a  DXpedition  that  cost 
much.  Travel  is  mostly  a  matter  of  de- 
cision. It  doesn't  have  to  cost  a  lot. 
For  instance,  Sherry  and  I  spent  a 
week  in  Rome  last  month.  Wow,  that 
must  have  cost  a  bundle}  Well,  we 
flew  business  class,  stayed  in  a  very 
nice  hotel,  went  everywhere,  saw  ev- 
erything  w  had  some  great  dinners. 
Now  how  much  would  you  budget  tor 
a  trip  like  thai  total? 

The  flight  hotel,  meals,  taxis,  tips, 
and  everything  for  a  week  came  in  at 
$551.  A  couple  years  ago  we  flew 
round-trip  to  Munich  business  class, 
rented  a  car,  drove  to  Vienna,  Krakow, 
Prague,  and  back  to  Munich.  First 
class  hotels.  Fine  meafs.  Two  weeks. 
The  total  cost  was  under  $1,000, 

Of  course  I  was  able  to  do  some 
business  on  each  trip,  which  more 
than  paid  the  cost  of  the  trip,  in  Vien- 
na t  signed  a  contract  with  an  ttahan 
publisher  to  use  73  articles.  In  Rome  I 
made  import  agreements  with  two 
record  companies.  Travel  doesn't 
have  to  be  expensive  if  you  do  it  right. 
And  that  includes  OXpeditions. 

How  much  does  it  cost  to  drive  to 
Halifax?  Peanuts.  Then  there's  the 
short  flight  to  St  Pierre.  The  hotel  was 
ridiculously  inexpensive.  So  were  fab- 
ulous meals.  So  we  DXed  there  for  a 
few  days. 


Any  ham  who  has  trouble  coming 
up  with  $5  sure  isn't  much  of  an  en- 
trepreneur .  . .  and  isn't  using  hts  ham 
know-how  for  anything  but  his  own 
fun.  There  are  too  many  easy  ways  to 
make  money  these  days  for  anyone  to 
be  poor  t  «  .  unless  theyWe  been  too 
lazy  to  get  an  education,  Maybe 
you've  noticed  thai  there  are  very, 
very  few  welt-educated  poor  people 
. . .  and  very  few  poorly-educated  rich 
people,  it's  almost  enough  to  make 
someone  think. 

College  is  a  waste  of  time,  no  mat- 
ter what  you  want  to  do.  You  can 
learn  10  times  as  much  in  half  the 
time  on  your  own.  But  then  you  want 
to  keep  right  on  and  not  stop.  Vm  still 
learning.  Ive  read  over  100  books  in 
the  last  few  months  and  have  50  more 
by  my  bed  being  read.  No  fiction  .  .  > 
Wayne 

Matt  Thomas  N8TWF,  OrtonvNt© 
Ml  I  am  writing  to  you  because  a  few 
hams  have  realty  made  me  sick  I  was 
scanning  the  20  meter  band  not  too 
long  ago  and  heard  a  small  group  of 
hams  cursing  and  swearing  tike  mad 
on  14.315  MHz.  What  kind  of  repre* 
sentation  of  our  great  hobby  is  this?  tf 
I  were  a  shortwave  listener  thinking  of 
getting  a  license .  this  would  probably 
convince  me  to  change  my  mind.  The 
onfy  place  1  have  heard  more  cursing 
Is  at  school,  I  thought  hams  were  to 
promote  international  good  will  in  my 
opinion,  this  hardly  promotes  interna- 
tional good  will. 

By  the  way,  I  really  enjoy  reading 
"Never  Say  Die."  Wayne,  you  have 
some  interesting  opinions. 

John  R.  Lowther,  II,  Lawrence 

KS  I  am  writing  in  response  to  your 
"Never  Say  Die"  column  in  the  June 
1993  issue.  I  have  been  a  sporadic 
reader  of  73  for  years  and  your  col- 
umn is  often  the  most  interesting  part 
of  the  magazine  and  certainly  the 
most  unpredictable 

In  this  column  you  hammered  on 
one  of  the  problems  which  has  been 
keeping  me  from  seriously  pursuing 
an  amateur  radio  license:  There 
seems  to  be  hardly  anyone  out  there 
worlh  talking  to.  When  I  listen  on  the 
ham  bands  with  my  tittle  Sony  201 0  I 
find  very  little  worth  listening  to.  Using 
the  receiver  section  of  my  elderty 
Drake  TR-4C  I  find  nothing  more,  de- 
spite its  superior  ability  to  separate 
one  signal  from  the  next. 

I  went  through  a  study  guide  for  the 
no-code  Technician  license  and  was 
surprised  to  find  that  the  so-called 
"significant  technical  requirement" 
consists  mostty  of  extremely  basic 
electronic  theory  that  anyone  wt>o  has 
actually  done  anything  with  elect ron- 
res  should  already  know. 

Of  course,  the  no -code  Technician 
license  is  not  all  that  interesting,  lack- 
ing privileges  on  the  HF  bands  capa- 
ble of  reasonable  reliable  long-range 
contacts.  Even  with  the  addition  of 
passing  the  5  wpm  Morse  code  test, 
only  the  10  meter  band  is  available  for 
telephony,  the  other  bands  allowing 
only  digital  communications  (including 
that  most  primitive  of  digital  systems, 
CW). 

ff  the  ARRL  cannot  be  pried  away 
from  the  old  incentive  licensing 
scheme,  perhaps  the  privileges  for  us- 
ing manually-generated  Morse  code 
can  be  separated  from  the  other  privi- 
leges of  the  license  so  that  having 
once  passed  the  5  wpm  code  test  (3 
wpm  would  be  better),  to  meet  the  re- 


quirement of  the  treaty,  you  woult 
gain  all  of  the  General  Class  privi 
leges  upon  passing  the  Genera!  Clast 
written  test,  except  on  frequenciei 
designated  for  emission  type  A1  A.  on 
ly  gaining  A1A  privileges  on  passinc 
the  1 3  wpm  code  test,  and  likewise  io 
the  Advanced  and  Extra  Classes, 

This  proposal  would  be  con  si  stem 
with  the  objective  of  the  amateur  radic 
service  as  a  source  Cor  skilled  elec 
ironies  technicians,  as  it  would  pro* 
vide  rewards  for  gaining  additional 
technical  knowledge  without  hold  in  c 
the  acknowledgment  of  their  advance 
in  knowledge  hostage  to  skill  in  usinc 
an  obsolescent  {and  I  am  tempted  tc 
say  obsolete)  communications  tech- 
nique. 

Eric  P.  Nichols  KL7AJ,  North 
Pole  AK  Here's  an  Interesting  figure 
for  you.  I  recently  acquired  an  HF 
packet  station  (actually  a  by-produc' 
of  the  AMTOR  station  I  wanted).  Ai 
any  rate.  1  opened  up  all  the  AX2E 
monitors  and  tuned  to  the  14.105 
MHz  PacketCluster,  letting  everything 
Spill  its  guts  out  of  my  page  printer.  Af- 
ter a  six-hour  period.  I  did  some 
statistics  on  the  printout.  Lo  and  be- 
hold, 96.4  percent  of  aft  printed  matte i 
was  "overheard/"  i.e.  addressing  anc 
error-correcting  information.  The  re- 
maining 0.6%  of  the  printed  matter 
was  actual  text.  So,  the  point  is  thai 
inanities  are  not  restricted  to  phone 
bands,  they  are  built  into  the  very  sou 
of  packet  radio!  A  little  food  foi 
thought! 

One  nice  thing  about  packet, 
though,  is  thai  t  can  selectively  reject 
cafts  from  such  unwanted  areas  as 
Japan.  I  call  my  program  my  \JA 
notch/'  and  it  saves  a  whole  lot  oi 
wasted  time  and  effort.  Back  in  m> 
phone  days  I  used  to  call  "CO  nc 
JAs,"  but  someone  told  me  that  was 
uncouth.  Packet  aliows  me  to  be  se- 
lectively rude  (or  rudely  selective)  witr- 
no  guilt! 

Mind  you,  I  have  nothing  againsi 
Japan  per  sa.  but  If  you  have  ever  op- 
©rated  in  Alaska  you  will  know  lha* 
J  As  are  about  all  you  can  get  withou 
extensive  maneuvering  .  .  .  they  liter- 
ally swarm  the  high  bands.  Most  KL7s 
rely  on  vast  quantities  of  front-to-bacK 
ratio  to  solve  the  problem,  but  tha* 
leaves  something  to  be  desired  ir 
case  you  want  some  desired  Asiar 
country! 

By  the  way.  I  have  devised  a  new 
more  efficient  signal  reporting  system 
one  in  which  the  typical  QSO  is  con 
talned  within  the  report  itself.  The  re 
port  has  two  numerals  and  two  letters 
A  typical  QSO  might  be  like  this: 

"AL7HC,  this  is  KL7AJ.  Your  repor 
is  59 YR." 

'KL7AJ.  this  is  AL7HC.  Yer*  repor 
is  57IS.  73s  " 

"73s,  KL7AJ  dear." 

Translation: 

"AL7HC,  this  Is  KL7AJ,  you're  five 
by  nme.  the  rig  here  is  a  Yaesu.  anc 
the  weather  is  rainy, M 

"KL7AJ,  this  is  AL7HC.  Roger  Yer 
five  by  seven,  the  rig  is  an  fCOMT  anc 
the  weather  is  sunny.  73s." 

•73S  KL7AJ  dean" 

As  you  can  clearly  see,  this  four- 
character  report  is  more  than  ade- 
quate for  more  than  98.4%  of  all  ama 
teur  GSOs.  For  the  long-winded,  £ 
third  letter  might  be  used  to  describe 
the  current  physical  ailment:  "HH  foi 
heart  problems;  "K"  for  kidney  stones 
"P"  for  prostate  surgery,  ete~ 
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Low  Cost  GaAsFET 

PREAMPS 


LNG-D 

ONLY  $59 


FEATURES: 

•  Very  low  noise;  0.7dB  vhf,  O.BdB  uhf 

•  High  gain:  i3-2QdB.  depends  on  freq 

•  Wide  dynamic  range  -  resist  overload 

•  Stable:  low-feedback  duaJ-gate  FET 

'Specify  tutting  range:   20-30,   4&56,    t37-l5S, 
152- 172,  2 10-230,  4O0-47&  800-960  Jtfttz. 

LNW-C) 

MINIATURE 
PREAMP 

ONLY  $29  k,t.  $44  «iredlttstrt 

■  GaAs  FET  Preamp  stmAar  to  l_NG,  ex- 
cept designed  for  low  cost  A  small  size. 
Only  5/BW  x  1-5/8' L  x  3/4'H.  Easily 
mounts  in  many  radtos. 
'Sfxcfy  mn&ig  range*  25-35*  35-55,  55-90, 
90-170,  120-750,  T5G-2O0,  200-270,  400-500  MHz 

LNS-D 

IN-LINE 
PREAMP 

ONLY  $89  kit,  $1 1 9  wired&tesled 

•  GaAs  FET  Preamp  with  features  similar 
to  LNG  series,  except  automatically 
switches  out  of  line  during  transmit 
Use  with  base  or  mobile  transceivers  up 
to  25W\  Tower  mounting  brackets  ind. 
^Tuning  range:  120  175,  200-240,  or  400-500. 

HELICAL  RESONATOR 
PREAMPS 

•  GaAs  FET  preamps  with  3  or  4  section 
helical  resonators  reduce  Intermod  & 
cross-band  interference  in  critical 
applications,  MODEL  HRG-(  *  ), 
$80  vhft  $HQ  uht     *Speoty  tuning  range 

M2-15Q,  1*30-162,  1S2- 774,  213-233,  42Q-47Q, 


RECEIVING 
CONVERTERS 


ACCESSORIES 


Low  noise  converters  to  receive  vnf  and 
uhf  bands  on  a  1  DM  receiver, 

•  Kit  less  case  $49,  kit  w/case  &  BNC 
jacks  $74,  w&t  in  case  SB9. 

•  Input  ranges  avail  50^52, 136-138, 
144-146,  145-147,  146-146T  220-222, 
222-224  MHz,  432  434,  435-437, 
4355  437,5.  and  439.25  (to  Chan  3). 


TRANSMITTING 
CONVERTERS 


XV2  for  vhf  and  XV4  for  irfif.  Models  to 
convert  tOM  ssb,  cw,  fm,  etc,  to  2 M,  220. 
222.  432,  435,  and  atv        1 W  output 
Kit  only  $8B.  PAs  up  to  45W  available, 


NEW 


OVR-1  DIGITAL  VOICE 
RECORDER  Module 
Primarily  a  voice  ID'er 
for  repeaters  May  also 
be  used  as  a  contest  CQ  caller  or  as  a 
"radio  notepad*  to  record  up  to  20 
seconds  of  received  transmissions  for 
in  si  ant  recall.  As  a  repeater  ID'er,  it  will 
record  your  voice,  using  either  the  built- 
in  microphone  or  an  external  mtc.  II  can 
be  used  with  almost  any  repeater  COR 
module  As  a  contest  caller,  you  can 
record  a  message  or  even  several  mes- 
sages and  p\ay  tham  through  your 
transmitter  at  the  press  of  a  switch  As 
5  radio  notepad,  you  can  keep  it  wired 
to  ine  audio  output  of  a  receiver  ready 
to  record  up  to  20  seconds  of  anything 
you  might  went  to  recall  later  Play  it 
back  as  many  times  as  you  like  through 
a  small  external  speaker.  (Call  for  more 
information)       kit $89,  w&t  $139 


TD-3  5UBAUDIBLE  TONE  DECODER/ 
ENCODER.  Adjustable  for  any  tone. 
Designed  especially  for  repeaters, 
with  remote  control  activate/deactivate 
provisions   .kit  $29,  wired  &  tested  $69 

COR-3  REPEATER  CONTROLLER. 
Features  adjustable  tail  and  time-cut 
timers,  solid-state  relay,  courtesy  beep, 
and  local  speaker  amplifier     .....  kit  $49 

CWID.  Drode  programmed  any  lime  in 
the  fie  Ed,  adjustable  tone,  speed,  and 
timer,  to  go  with  COR-3 kit  $59 

COR-4.  Complete  COR  and  CWID  all 
on  one  board  for  easy  construction 
CMOS  logrc  for  low  power  consumption 
Many  new  features.  EPROM  program- 
med, specify  call  kit  $99.  w&t  $159 

TD-2  TOUCHSTONE  DECQDERJCON- 
TROLLER.  Full  16  digits,  with  loh-cali 
restnctor,  programmable^  Can  turn  5 
functions  orVon.  Great  for  selective  catl- 
ing, tool      ..kit  $69,  wired  &  tested  $149 

TO^  SELECTIVE  CALL- 
ING Modi-  Economy 
touch-lone  decoder  with  1 
Fetching  output  Primarily  designed  to 
mute  speaker  until  someone  calls  you 
by  sending  4-digit  it  signal  but  may  also 
be  used  to  turn  on  autopatch  or  other 
device  kit  $49.  w&t  $89 

AP-3  AUTOPATCR  Use  with  above  for 
repeater  autopatch.  Reverse  patch  and 
phone  line  remote  control  are  std, 
...  kit  $89.  wired  &  tesled  $  1 49 

AP-2  SIMPLEX  AUTOPATCH   Tkrting 

Use  with  above  for  simplex 

operation  using  a  transceiver  ....  kit  $39 


MO-202  FSK  DATA  MODULATOR. 
Run  up  to  1200  baud  digital  signals 
through  any  fm  transmitter  with  full 
handshakes  Radio  link  computers, 
telemetry  gear,  etc.  kit  $49,  w&t  $79 

DE-202  FSK  DEMODULATOR,  For 
receive  end  of  link kit  $49,  w&t  $79 

9300  BAUD  OIGITAL  RF  LINKS.  Low- 
cost  packet  networking  system,  consist- 
ing of  MO-96  Modem  and  special 
versions  of  our  144,  220  or  450  MHz  FM 
Transmitters  and  Receivers.  Interface 
directly  with  most  TNCs  Fast,  diode- 
switched  PA's  output  1 5  or  SOW. 


Buy  at  low,  factory-direct  net  prices  and  save! 
For  complete  info,  call  or  write  for  free  catalog. 

Send  S2  for  overseas  w'r  mafi 

Order.  bV  mail,  fax,  Or  phone    (9-12  AM.  1-5  PM  eastern  lime.) 
Mifl.  S5S&H  Charge    tor  first  pound  plus  add"*  weight  &  insurance. 

Use  VISA,  Mastercard,  check,  or  UPS  C.O.D. 
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Real-Speech  Voice  ID  Option  Available  With 
DVR-1  Digital  Voice  Recorder  Shown  At  Left! 

REP-200  REPEATER 

A  microprocessor-controlled  repeater  with  autopatch 
and  many  versatile  dtmf  control  features  at  less  than  you 
might  pay  for  a  bare-bones  repeater  or  controller  alone! 

We  don't  skimp  on  rf  modules,  either!  Check  the  features  on  R144 
Receiver  below,  for  instance:  GaAs  FET  front-end,  helical  resona- 
tors, sharp  crystal  filters,  hysteresis  squelch. 

Kit  $1095;  w&t  only  $1295! 

Voice  ID  Option  $189. 


Other  models  available: 

REP-200V  Economy  Repeater,  As  above,  except  uses 
COR-4  Controller  without  DTMF  control  or  autopatch.  Kit  only  $795. 

REP-200N  Repeater  with  no  controller.  For  use  wfth  external  controller. 
such  as  those  made  by  ACC    Kit  only  $695,  w&t  $995. 


•Available  for  the  5054p  143-174,  213- 
233,  420-475,  902-938  MH2  bands, 

*FCC  type  accepted  for  commercial 
service  (hi-band  and  uhf). 

•  Rugged  exciter  and  PA.  designed  for 
continuous  duty. 

•  Power  out  SOW  5054MHz;  15W  {25W 
Option  avail)  143-1 74MHz;  15W  213- 
233  MHz,  10W  uhf;  10W  902923MHz. 

•Available  arid -on  PAs  up  to  100W 

•  Six  courtesy  beep  types,  indudhng 
two  pleasant  multi-tone  bursts. 

•  Open  or  closed  access  autopatch, 
toil-call  restrict,  auto-disconnect. 

•  Reverse  Autopatch,  two  types: 
auto-answer  or  nng  lone  on  the  air. 

•  Pulse  (rotary)  dial  optEon  available. 

•  DTMF  CONTROL:  over  45  functions 
can  be  controlled  by  dtmf  command. 
4-digit  contrcJ  code  for  each  function. 


•Owner  can  inhibit  autopatch  or  re- 
peater, enable  either  open  or  closed 
access  tor  repeater  or  autopatch,  and 
enable  toll  calls,  reverse  patch,  ker- 
chunk filter  sjte  alarm,  aux  rcvr,  and 
c4her  options. 

•  Cw  speed  and  tone,  beep  delay,  tall 
timer,  and  courtesy  beep  type  can  be 
changed  at  any  time  by  owner  pass- 
word protected  dtmf  commands. 

•  Auxiliary  receiver  input  for  control  or 
cross  linking  repeaters. 

« Many  built-in  diagnostic  and  testing 
functions  using  microprocessor. 

•  Color  coded  LEOs  indicate  status  of 
all  major  functions. 

•  Welded  rf-tight  partitions  for  exciter, 
pa.  receiver,  and  controller. 

•  3Vi-  tnch  aluminum  rack  panel,  finished 
in  eggshell  white  and  black. 


XMTRS  &  RCVRS  FOR  REPEATERS,  AUDIO 
&  DIGITAL  LINKS,  TELEMETRY,  ETC. 


Also  available  in  rf-tight  enclosures,  and  with  data  modems. 

FM  EXCITERS:  2VV  continuous 
duty    TCXO  &  xtal  oven  opt  ions 
FCC  type  accepted  for  coml 
high  band  £  uhf 

•  TA51    50-54,  143-1 74r  213-233 
MHz  ..kit  $109,  w&t  $189. 

.  TA451:  420-475  MHz 
kit  $109.  w&t  S1 89 

-  TA901   902-923  MHz 
(0  5W  out),  w&t  $21 9. 

•  VHF  &  UHF  AMPURERS. 
■  For  fm,  ssb,  at  v.  Output  levels  from 

10W  to  100W    Several  models  starting  at  $99 

FM  RECEIVERS: 

•  R144JR220  FM  RECEIVERS  for  143-174 
or  2 1 3-233  MHz.  GaAs  FET  front  end, 
0.1 5uV  sensitivity1  Both  crystal  &  ceramic 
if  filters  plus  helical  resonator  front  end 
for  exceptional  selectivity  >100dB  at 
1 12kHz  (best  available  anywhere!) 
Flutter-proof  hysteresis  squelch,  afc 
tracks  drift       kit  $1 49t  w&t  $21 9. 

•  R451  FM  RCVR,  Tor  420-475  MHz. 
Similar  to  above.     .  kit  $1 49.  w&t  $21 9 

•  R901  FM  RCVR,  for  902-928MHZ. 
Tripfe-conversion  GaAs  FET  front  end 

$169  w&l  $249 
.  R76  ECONOMY  FM  RCVR  for  28-30,  50-54,  73-76,  143-174,  213-233  MHz, 
w/o  helioal  res  or  afc.      Kits  $129,  w&t  $219 

-  R137  WEATHER  SATELLITE  RCVR  for  137  MHz    Kit  $129,  w&t  $219. 


OUR  30TH  YEARr 


,   miromcs,  inc. 

6S-D  MOUL  RD.  —  HILTON  NY  14468-9535 
Phone  716-392-9430  —  fax  716-392-9420 
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3  on  your  Feedback  card 


RF  Radiation  Feedback 

The  FCC  has  extended  the  comment  peri* 
od  on  a  proposal  (in  E.T.  docket  93-62)  that 
the  commission  adopt  new  guidelines  tor 
evaluating  the  environmental  effects  of  radio 
frequency  radiation.  The  federal  agency  will 
hear  comments  until  November  1 3  on  the  pro* 
posed  guidlines,  which  are  the  same  as  those 
already  adopted  by  the  American  National 
Standards  Institute  and  the  IEEE. 

The  FCC  says  the  request  for  extension 
was  made  by  the  National  Association  of 
Broadcasters,  and  was  supported  by  other  in- 
terested  parties.  The  NABTs  request  was  to  al- 
low a  study  to  develop  non-measurement- 
based  techniques  for  complying  with  the 
Commission's  new  rules.  TNX  Westlink  Re- 
port No.  656t  September  1t  1993. 

Vanity  Callsigns  Authorized 

Both  the  House  and  Senate  have  approved 
legislation  authorizing  the  FCC  to  issue 
unique  amateur  radio  callsigns,  at  a  cost  of  37 
per  year,  to  the  ham  community.  The  surprise 
measure  was  inserted  into  the  recently-signed 
deficit  reduction  bill  of  President  Clinton. 

According  to  a  congressional  aid  close  to 
the  plan,  *We  envision  that  the  legislation  will 
probably  be  implemented  so  that  an  amateur 
pays  $35  every  five  years,  although  there  is 
no  language  in  the  bill  that  says  they  have  to 
do  It  that  way.  It  only  says  they  have  the  au- 
thority because  they  do  not  have  this  authority 
right  now.  ...  As  I  understand  it,  the  proceeds 
will  go  to  the  FCC  to  augment  their  budget, 
.  .  .  pay  for  equipment,  staff,  and  stuff."  The 
only  amateurs  who  would  be  subject  to  the 
new  fees  are  those  requesting  special,  dis- 
tinctive callsigns. 

Another  fittJe-known  tack-on  to  the  deficit 
plan  provides  for  spectrum  auctions.  The  gov- 
ernment is  set  to  receive  more  than  S10  billion 
over  the  next  five  years  when  It  sells  radio 
spectrum  to  the  highest  bidder  for  new  com- 
munications  services,  TNX  W5Y1  Report,  Is- 
sue 16.  August  15.  1993, 

Instant  Ham 

A  petition  has  been  filed  before  the  FCC  by 
the  Western  Carolina  Amateur  Radio  Society 
VEC  that  seeks  a  rules  change  permitting  in- 
stant ham  radio  licensing.  Specifically,  the 
Knoxvilfe-based  testing  group  wants  the  com- 
mission to  ammend  Part  97  to  allow  amateur 
radio  operating  privileges  to  commence  upon 
passing  the  required  exam,  without  having  to 
wait  for  the  issuance  of  a  first  license. 

The  WCARS  VEC  argument  states  that 
anyone  who  holds  a  valid  Certificate  of  Suc- 
cessful Completion  for  an  amateur  operator's 
license  which  was  issued  within  a  year  should 
be  authorized  with  the  rights  and  privitiges  for 
that  license  class.  They  propose  a  temporary 
callsign  structure  based  on  the  Class  D  citi- 
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zen's  radio  service  precedent  which  was  set 
several  years  ago  under  deregulation.  Propo- 
nents believe  this  measure  would  save  the 
government  time  and  money  they  spend  an- 
swering phone  calls  from  those  waiting  for 
their  licenses  to  arrive, 

This  proposal,  designated  as  RM-8288  is 
open  tor  comments  to  the  FCC,  TNX  Westlink 
Report  No>  656.  September  1,  1993* 

Codeless  Coast  Guard 

For  the  first  time  since  1924t  the  United 
States  Coast  Guard  has  closed  down  its 
Morse  code  operations  on  500  kHz.  The  final 
CW  transmission  ended  an  era  at  0OOZ,  July 
31,  1993,  Coast  Guard  radio  operators  first 
began  listening  for  distress  signals  on  500 
kHz  at  the  turn  of  the  century,  and  set  up  its 
permanent  station  nearly  70  years  ago  to 
monitor  the  frequency  continuously, 

Officials  say  the  advent  of  satellite  and  digi- 
tal technology  has  made  Morse  code  obso- 
lete on  the  high  seas,  A  misty-eyed  Coast 
Guard  radioman  tapped  out  the  final  73,  say- 
ing l'We  now  look  forward  to  serving  you  on 
the  next  generation  of  communications  equip- 
ment and  systems  via  the  Global  Marine  Dis- 
tress and  Safety  System  (GMDSS)."  TNX 
W5Yt  Report,  issue  16,  August  15,  1993, 

Lunar  Repeater 

Northern  California's  Project  OSCAR  group 
has  proposed  installing  the  first  repeater  on 
the  moon.  Project  OSCAR  is  the  group  that 
built  and  orbited  the  world's  first  amateur  ra* 
dio  satellite.  During  recent  meetings,  the  or- 
ganization has  decided  to  revive  "Project 
Moonray"  to  take  amateur  radio  into  the  21st 
century. 

Moonray  is  short  for  Moon  Relay,  a  concept 
first  proposed  by  W60LO  baGk  in  1965.  The 
idea  was  to  build  a  repeater  that  would  frl  un- 
der the  seat  of  the  Lunar  Rover.  But,  the  pro- 
ject was  shelved  after  Congress  cut  funding  for 
manned  moon  missions  beyond  Apollo  17. 

No  specific  timetable  has  been  offered,  al- 
though organizers  hope  to  get  the  project  off 
the  ground  by  the  turn  of  the  century— which 
is  only  six  years  and  a  few  months  away.  TNX 
Westtink  Report  No.  655 ',  August  13.  1993. 


Going  Commercial? 

We're  not  talking  about  the  relaxed  busi- 
ness communications  rules  which  took  effect 
in  September.  WeTre  talking  about  Commer- 
cial Radio  Operator  License  examinations,  If 
youVe  been  thinking  about  sitting  for  one 
of  these  exams,  now  may  be  your  best 
chance. 

While  it  may  not  be  common  knowledge, 
many  of  the  questions  for  the  Genera!  Ra- 
diotelephone Operator  License  examination 
are  taken  verbatum  from  the  Amateur  Ad- 


vanced and  Amateur  Extra  Class  question 
pools.  Those  questions  are  expected  to  re- 
main in  the  pool  at  least  through  the  summer 
of  1994 — and  possibly  beyond. 

A  GROL  is  required  to  adjust,  maintain,  or 
internally  repair  transmitters  in  the  avaition, 
maritime,  and  international  fixed  public  radio 
services.  The  General  Radiotelephone  Oper- 
ator License  replaced  the  old  First  and  Sec- 
ond Class  Radiotelephone  licences  back  in 
1984.  II  is  issued  for  the  lifetime  of  the  holder. 
TNX  W5Y1  Report,  issue  17,  September  1, 
1993. 

Chile  Bird 

The  first  Microsatof  Chile,  named  CEsar~1, 
is  slated  for  launch  in  early  1995,  according  to 
the  Radio  Cfub  Federation  in  Santiago.  The 
organization  will  control  the  new  satellite, 
once  it  is  in  orbit. 

The  Microsat  class  bird  will  orbit  at  an  alti- 
tude of  900  km.  The  Radio  Club  Federation 
says  CBsar- 1  wilt  boost  communication  be- 
tween local  amateurs  and  the  rest  of  the 
world,  TNX  Westlink  Report  No.  $56r  Septem- 
ber 1r  1993. 

Island  Quake  Mobilizes  Hams 

The  strongest  earthquake  to  shake  the 
world  in  more  than  four  years  rocked  the 
island  of  Guam  on  August  8.  The  temblor 
struck  early  Sunday  morning,  measuring  8.1 
on  the  Richter  scale. 

More  than  130,000  island  residents  were 
left  without  electricity  and  at  least  40  people 
were  injured,  Tourists  fled  from  hotels  where 
structural  cracks  were  seen  and  bridges  also 
suffered  damage. 

Communication  with  the  northern  part  of 
the  island  became  critical  due  to  knocked-out 
telephone  lines  and  the  need  for  emergency 
services.  Amateur  radio  and  MARS  stations 
were  utilized  to  carry  information  to  and  from 
the  disaster  area. 

Guam  is  west  of  the  International  Date 
Line,  3,800  miles  west  of  Hawaii,  and  1,500 
miles  south  of  Japan,  There  were  no  reports 
of  injuries  or  damage  at  the  US  military  facili- 
ties on  the  30-mile-long  island,  TNX  Westtink 
Report  No.  656t  September  1.  1993. 
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...  to  all  our  contributors?  You  can  reach 
us  by  phone  at  (603)  924-0058,  or  by  mail  at 
73  Magazine,  Route  202  North,  Peterborough 
NH  03458.  Or  get  in  touch  with  us  on  Com- 
puServe ppn  70310,775;  MCI  Mail 
"WGEPUB";  or  the  73  BBS  at  (603)  924-9343 
(300-2400  baud,  3  data  bits,  no  parity,  one 
stop  bit).  News  items  that  don't  make  it  into 
73  are  often  put  in  our  other  monthly  publica- 
tion, Radio  Fun.  You  can  also  send  news 
items  by  FAX  at  (603)  924-9327. 


Tired  of  being  controlled  by  your  data  controller  software? 
Take  control  with  PC-Pakratt  for  Windows.  PC-Pakratt  for  Win- 
dows lets  you  do  all  the  things  you  wanted  to  do  in  DOS  but  were 
afraid  to  try— or  couldn't  remember  the  command  for. 

With  full  Windows111  functionality  (like  background  operation, 
cut  &  paste,  etc.)  and  extensive  on-line  context-sensitive  help,  PC- 
Pakratt  for  Windows  is  the  easiest  way  to  use  a  data  controller  You 
done  have  lo  remember  cryptic  commands,  either— just  click  a 
button  and  you're  on  your  way. 

Not  only  is  PC-Pakratt  Tor  Windows  the  easiest  way 
to  communicate,  if  s  the  friendliest.  Change  the  colors. 


display  font,  or  operating  window  layout— yon  ane  in  control  here! 

PC-Pakratt  for  Windows  cleans  up  with  top-notch  features,  too. 
Control  two  data  controllers  simultaneously  for  dual-,  trk  or  even 
quad-port  operation.  Pick  your  favorite  mode — P ACTOR*  Packet, 
AMTOR/SITOR.  More.  RTTY  ( Baudot/ASCII),  NAVTEX,  or 
TDM.  PC-Pakratt  for  Windows  supports  all  current  AEA  Data 
Controllers. 

Call  AEAs  literature  request  line  at  (800)  432-8873  for  more 

information,  or  call  us  direct  at  (206)  774-5554. 

Contact  your  favorite  ham  radio  equipment  dealer  for 

a  demonstration  and  best  pricing. 
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Number  4  on  your  Feedback  card 


The  FARA  Project 

An  economical,  easy-to-build,  25  watt  2  meter  amplifier. 


by  James  R.  Vaides  WA1GPO 


The  Falmouth  (Massachusetts)  Amateur 
Radio  Associaiion  (FARA)  is  well-known 
on  Cape  Cod  for  its  hospitality  to  newcomers. 
It  is  also  one  of  the  more  active  groups  in 
Southeastern  Massachusetts  supporting  two 
repeaters  and  a  digital  Node/LAN.  One  sub- 
group of  the  association  is  the  HACKERS,  a 
group  of  amateurs  who  enjoy  designing  and 
building  ihcir  own  equipment-  When  the 
HACKERS  noted  that  a  majority  of  the  new 
members  joining  FARA  were  using  2  meter 
HTs,  we  recognized  that  we  might  entice 
some  of  these  new  hams  into  joining  this  se- 
lect group  of  builders  by  helping  them  con- 
struct a  power  amplifier  for  2  meters.  Wc  did 
this  as  a  group  project;  Those  with  tools 
drilled  the  holes  and  those  without  cleaned 
and  prepped  the  circuit  boards  for  fabrication 
or  wound  the  inductors.  Those  who  had  expe- 
rience building  gear  Elmered  those  who 
didn't.  All  of  the  participants  contributed  to 
the  success  of  this  project 

This  article  describes  a  2  meter  amplifier 
capable  of  running  25-30  watts  output.  More 
than  35  amplifiers  have  been  procured  at  a 


cost  of  less  than  $50  each  in  these  quantities. 

Photo  A  shows  the  final  version  of  the  cir- 
cuit board:  the  completed  amplifier  is  shown 
in  Photo  B,  It  is  designed  around  one  of  the 
newer  bipolar  RF  devices  from  Motorola,  an 
MRF1946A  (Ql).  This  device  compares  fa- 
vorably with  many  of  the  RF  FETs  available 
as  the  MRF1946  is  capable  of  developing  10 
dB  gain  at  (46  MHz,  while  the  older  bipolar 
devices  (the  2N6080  series)  produce  only 
about  5.7  dB  gain.  RF  FETs  are  generally  rat- 
ed at  13  dB  sain  at  28  volts:  in  the  12-14  volt 
range  they  also  yield  about  10  dB+  The  design 
presented  here  is  unconditionally  stable, 
while  FET  amplifiers  require  a  bias  supply 
and  careful  tuning  at  the  higher  vokages  to 
maintain  stability.  The  cost  of  the  MRF1946A 
is  only  about  two- thirds  that  of  the  FETs, 
yielding  the  most  "Bang  for  the  Buck!*' 

Circuit  Description 

Motorola  produced  an  application  note  (RF 
Device  Data.  Application  AN955)  for  a  150 
mW  to  30  watt  land  mobile  VHF  amplifier  in 
the  160  MHz  range,  based  on  the  MRF1946. 


This  was  the  starting  point  for  this  design. 

The  schematic  diagram  is  shown  in  Figure 
1.  DC  voltage  into  the  amplifier  is  decoupled 
by  C2,  C3,  LI.  C4,  C5,  and  L2.  D2  is  the  re- 
verse polarity  protection  diode — if  the  voltage 
is  inadvertently  reversed,  D2  will  limit  the  re- 
verse voltage  to  0.7  volts  and  fuse  FI  will 
open,  protecting  the  amplifier.  The  output 
strip] ine  (Zl)  described  in  the  application  note 
was  lengthened  for  operation  at  146  MHz  and 
the  output  capacitor  (C10)  was  empirically  ad- 
justed to  yield  an  efficiency  in  the  70<fc  range, 
just  about  what  one  would  expect  of  a  Class-C 
amplifier.  The  input  circuit  was  derived  from 
the  formulas  given  in  the  RSGB  VHF/UHF 
Manual.  This  manual  is  highly  recommended 
for  those  interested  in  VHF/UHF  construction. 
Similar  examples  of  impedance  calculations 
can  be  found  in  several  editions  of  77?*  Radio 
Amateur's  Handbook,  This  approach  was  in- 
tended  to  demonstrate  the  microstrip  vs. 
lumped  constant  techniques  for  impedance 
matching  as  one  of  the  more  subtle  objectives 
of  the  HACKERS  group  is  to  provide  some 
informal  education  on  radio  construction  and 
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1,      CIS.    AftCO   4tM,     TtftHMER   CAP   MOT    USED* 
PftD*  E*I5T    Oh   CIRCUIT    BOARD. 

2-      IMPEDANCE    Or    VARIOUS    StRiPLlMES 

DEPENDS    ON    CIRCUIT    BCftftD   MATERIAL. 
USE    ,062   INCH   C-10    <rr&ERGLflS5-EP0*Y} 

3.      RE5I  St  OPS   «Rt    4^4   MlATT    UNLESS 
HOPktU   OTHERWISE, 
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Figure  L  Schematic  diagram. 
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impact  Speaker/Mies 

le's  a  Compact  SpeaherfMk  that  fits 
tfortably  in  your  hand  and  has  a  full 

speaker  for  crystal  clear  audio. 

\o  need  to  remove  your  handheld  from 
r  belt  to  talk  or  monitor  calls.  Clip  it  near 
r  ears  so  you  can  easily  hear  every  call 

i  the  volume  turned  down. 

?lrst*rate  electret  mic  element  and  full 

speaker  gives  superb  audio  on  transmit 
recieve.  Earphone  jack,  PTT,  light- 

ght  retractable  cord.  Gray.  1  l/4x2x3  in. 

4FJ-284  fits  Icom  and  Yaesu. 

'J-286  fits  Kenwood, 


MFJ-284  or 
MFJ-286 

$24 


MFJ-283,  MFJ-2S5. 
[MFJ-285L.MFJ-285W, 

MFJ-287orMFJ-287L 

S4A9S 


Mini  Speaker/Mies 

These  tiny  MFJ  Speaker/Mies  are  so 
small  and  so  lightweight  you  rB  forget 

they  rre  there  —  until  you  get  a  call 
Excellent  audio  from  electret  mic 
element  and  speaker  Has  swiveling  lapel 
/pocket  clip,  FIT  button  with  transmit 
LED,  earphone  jack,  lightweight 
retractable  cord.  Available  with  L  or 
regular  connector.  Tiny  2x  1  l/*x lU  in. 

Order  MFJ-285/MFJ-285L  for  ICOM, 
Yaesu,  Alinco;  MFJ-287/MFJ-  287L  for 
Kenwood;  MFJ -283  for  split  £  Connector  also 

plug  Alinco;  MFJ-28SW  for  IC-W2A.      mutable-  order LmodeL 


:J  Artificial  RF  Ground 

f-931 

Creates 

Seal  RF       ^ ( 

ind  that  eliminates  or  reduces  RF 
spots,  RF  feedback,  TVI/RFIT  weak 
lals  caused  by  poor  RF  grounding. 
Greatly  improves  your  signal  if 
*re  using  a  random  wire  or  longwire 
srma  with  an  ineffective  ground. 
Electrically  places  a  far  away  RF 
jnd  directly  at  your  rig  by  tuning 
reactance  of  connecting  wire. 

»  Meter  CW  Transceiver 

J-9020 

rhrow  this 
MFJ  20  Meter 

'  Transceiver  in  a  corner  of  your 
fcase  and  enjoy  DXing  and 
rhewing  wherever  you  go.  You  get 
gh  performance  superhet  receiver, 
;tal  filter,  RIT,  AGC,  vernier  tuning, 
tone,  speaker,  up  to  S  watts  output, 
i/full  break- in,  much  more.  Free 
iuah  St&free  MFJ  catalog  for  40, 
17,  15  Meter  versions,  keyer,  audio 
r,  power  pack,  tuner,  antennas. 

Super  Active  Antenna 

L»rld  Radio  TV  Handbook"  says 
f-1024  is  a  "  first  rate  easy-to-  operate 
*antenna...quiel+.excellent  dynamic 
e.good  gain.,,  low  noise... broad 
jency  coverage...  excellent  choice." 
rfount  it  outdoors  away  from  elec- 
tl noise  for  maximum  signal,  mini- 
ii  noise.  Covers  50  KHz  -  30  MHz. 
deceives  strong,  clear  signals  from 
all  over  the  world.  20  dB 
attenuator,  gain  control, 
ON  LED.  Switch  two 
receivers  and  aux.  or  active 
antenna,  6x3x5  in.  Remote 
has  54  inch  whip,  50  ft. 
coax.  3x2x4  in.  12 
VDC  or  110  VAC  with 

MFM312,$12.95. 
9**  MFJ-I024 

>ss-Needle  SWR  Meter 

FJ-8I5B 

*eakf 

ige  Cross- 
lie  SWR/ 
meter.  Shows  SWR,  forward/ 
cted  power  in  2000/500  &  200/50 
ranges.  1 .8-60  MHz. 
echanicaJ  zero.  SO-239 
ectors.  Lamp  uses  1 2  VDC  or  110 
with  MFJ- 13 12,  $12.95. 

Hon9  is  a  registered  trademark  ofDupont* 


MFJ  Coax  Antenna  Swit 


»  t  * 


MFJ- 1701 


a 

MFM702B 


Select  any  of  several  antennas  from  your  operating  desk  with  these 
MFJ  Coax  Switches.  They  feature  mounting  holes  and  automatic 
grounding  of  unused  terminals.  One  year  unconditional  guarantee* 

MFJ-1701,  $34.95.  6  position  antenna  switch.  SO-239  connectors. 
50-75  ohm  loads.  2  KW  PEE  1  KW  CW.  10x3x1  lh  in,  DC-60  MHz. 

MFJ-1702B,  $21,95. 2  positions  plus  new  Center  Ground.  2.5  KW 
PEP,  1  KWCW.  Insertion  loss  below  .2dB.  50  dB  isolation  at  450  MHz. 
50  ohm.  3x2x2  in.  MFJ-1702BK  $3L95f  N  connectors,  DC-1.1  GHz* 

MFJM704,  $59*95.  4  position  cavity  switch  with  lightning/surge 
protection.  Center  ground.  2.5  KW  PEP,  I  KW  CW,  50  dB  isolation  at 
500MHz.  50  ohm.  6iUx4iU\Vf4inMFJ- 1 7Q4N,  $69.95,  N connectors. 

Dry  Dummy  Loads  for  HFVHF/UHF 

MFJ  has  a  full  line  of  cummy  „^|        —    ----- 

loads  to  suit  your  needs.  Use  for 
tuning  to  reduce  needless  (and 
illegal)  QRM  and  save  your 

fi  n  'i  1  *l 

MFJ-260B,  $29,95.  VHF/ 
HE  Air  cooled,  non-inductive  50  ohm  resistor.  SO-239  connector.  300 
Watts  for  30  seconds,  derating  curve,  SWR  less  than  1 .3: 1  to  30  MHzt 
1.5: 1  to  150  MHz.  2 ¥2x272x7  in.  MFJ-260BN,  $34.95,  N connectors, 
MFJ-264,  $59,95.  Vercatik  UHF/VHF/HF  1.5  KW  load.  Low  SWR  to 
650  MHz,  usable  to  750  MHz.  100  watis/10  minutes,  1500  watts/10 
seconds.  SWR  is  1.1:1  to  30  MHz,  below  13:1  to  650  MHz.  3x3x7  in. 
MFJ-264K  $69.95,  N  connector.  MFJ-5803,  $4.95,  3  ft,  coax/PL-259. 


MFJ-260B  ,59#I  MFJ-264 


enna. 


MFJ  Law  Pass  Filter 

Suppress 
I  VI*  KM,        *399* 

telephone  and 

other  interference 

by  reducing 

unwanted 

harmonics  going  to  your 

9  poles,  MFJ's  exclusive  Teflon® 

Dielectric  Technology™ 

capacitors,  hi-Q  inductors,  ground 

plane  shielding,  RF  tight  cabinet 

gives  excellent  TVI/  RFI 

protection.   Full  legal  power 

1,8-30  MHz.  Mounting  tabs. 

Full  Color  TAX 

Use  your     MFJ-1214PC 
computer  and     *  1 4  W 
transceiver  to 
receive,  display  #  f% 
and  transmit        J? 
brilliant  full  color  news  photos 
and  incredible  WeFAX  weather 
maps  with  all  J  6  gray  levels.  Also 
receive/transmit  RTTY,  ASCII 
and  CW. 

Animate  weather  maps. 
Display  10  global  pictures 
simuhaneously.  Zoom  any  part  of 
picture  or  map.   Manager  lists 
over  900  FAX  stations.  Automatic 
picture  capture  and  save. 


MFJ  Iambic  Paddles 

MFJ  Deluxe  Iambic    MFJ-564 
Paddles  feature  a  full  •iHP1 

range  of 

adjustments 

in  tension 

and  contact 

spacing,      ^ 

self-adjusting 

nylon  and  steel  needle  bearings, 

contact  points  that  almost  never 

need  cleaning,  precision  machined 

frame  and  non-skid  feet  on  heavy 

chrome  base.  For  all  electronic  CW 

kcyers. 

MFJ/Bencher  Keyer 

The  best  of  all  C  W      MFJ-422B 
worlds  -a  deluxe  MFJ     *134< 
Keyer  using  a 
Curtis  8044ABM 
chip  in  a  compact 
package  that  fits 
right  on  the  Bencher  iambic 
paddle! 

Iambic  keying,  speed  (8*50 
wpm),  weight,  tone,  volume 
controls.  Automatic  keyer  or 
semi-automatic  ("bugr,)/tune 
mode,  RF  proof.  4'/8x2V8x5'/2  in. 

MFJ-422BX,  $79,95,  keyer 
onlv  for  mounting  on  your  Bencher 
paddle. 


MFJ-112 


12/24  Hour  LCD  flocks 


■*h  rati 


*19**MFJ-108B 

MFJ-108B  dual  clock  has  sepa- 
rate UTC  and  local  time  displays. 
Huge  5/8  inch  LCD  digits  are  easy-to 
-see.  Brushed  aluminum  frame. 

MFJ-112  shows  hour/minute/ 
second,  day,  month,  date,  year  at  any 
QTH  on  world  map.    1 2  or  24  hour 
display.  Daylight  saving  time  feature. 

VHF  SWrW/Wfllftiiictcr 

MFJ-SU2B 

•2©" 

Covers 

2  Meters 

and  220  MHz.  30  and  300  Wait  scales. 
Relative  field  strength  1  -250  MHz, 
SWR  above  14  MHz,  4Vax2V4x3  in. 

Code  Practice  Oscillator 

MFJ-557 

MFJ-557  Deluxe  Code  Practice 

Oscillator  has  a  Morse  key  and 
oscillator  unit  mounted  together  on  a 
heavy  steel  base  so  it  stays  put  on  your 
table.  Portable.  9-volt  battery  or  1 10 
VAC  with  MFJ  1305,  $12.95. 

Earphone  jack  for  private  practice, 
tone  and  volume  controls  for  a  wide 
range  of  sound.  Speaker.  Adjustable 
key.  Can  be  hooked  to  transmitter 
Sturdy.  8  k/2x2Va3  Von. 

MFJ  Multiple  DC  Outlet 

MFJ]  IIS 

•64" 

Vse you r ri gs  1 2  V DC  power 

supply  to  power  two  HF/VHF  rigs  and 
six  or  more  accessories  with  this  MFJ 
high  current  multiple  DC  outlet 

2  pairs  of  30  amp  5-way  binding 
posts  separately  fused  for  rigs.  6 
switched,  fused  pairs  for  accessories. 
DC  voltmeter,  "on"  LED,  RF  bypas- 
sed, 6  ft  of  8  guage  power  cable.  See 
free  MFJ  catalog  for  more  DC  outlets. 


Write  or  cull. . .  800-647*1800 

Free  MFJ  Catalog 


Nearest  Dealer/Orders:  800-647-1800 
Technical  Help:  800-647-TECH  (8324) 

*  1  year  unconditional  guarantee  *  30  day  money  back 
guarantee  fless  s/h)  on  orders  from  MFJ  *  Free  catalog 

MFJ  ENTERPRISES,  INC 

Box  494,  Miss.  State,  MS  39762 
f60i)  323-5869;  M;30 CST,  Mon-Fri. 
FAX:  (60 1  )3B-655 1 ;  Add  $6  s/h 

MFJ . .  *  making  quality  affordable 

Prion  and  ifKciAcalHH  mbjecf  lo  chufc  CIWMFJ 
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Figure  2.  Parts  placement  diagram. 


design  practices.  A  low-pass  filter  network 
<C13,C14,L5)  is  in  scries  with  the  output  to 
enhance  harmonic  rejection. 

Incorporated  into  the  design  is  a  resistive 
input  attenuator  network  (R2TR3.R4TR5).  The 
RF  power  transistor  (QI)  is  intended  to  be 


driven  with  2  to  3  watts  input;  higher  drive 
levels  will  not  increase  the  output  substantial- 
ly. Most  of  the  older  HTs  can  drive  the  ampli- 
fier directly,  but  the  new  breed  of  high  power, 
4  to  7  watt  HTs  will  require  the  input  attenua- 
tor. When  the  attenuator  is  used*  the  50  ohm 


Photo  A.  Printed  citvuit  assembly. 


microstrip  must  be  isolated  at  the  10  ohm  re- 
sistors. Cut  the  circuit  foil  at  the  locations 
noted  on  the  parts  placement  diagram.  Figure 
2.  The  attenuator  represents  a  nominal  3  dB 
loss;  that  is,  half  of  the  power  is  dissipated  in 
the  network.  In  addition  to  limiting  the  drive 
power  to  a  safe  IcveL  the  attenuator  also  en- 
hances the  stability  of  the  amplifier  by  isolat- 
ing the  amplifier  from  the  driver.  It  also  pre- 
sents a  nominal  50  ohm  resistive  load  to  froth 
units.  Ifthe  attenuator  is  not  required,  the  net- 
work consistine  of  resistors  R2,R3,R4,R5 
should  be  omitted. 

An  RF-actuated  T/R  relay  (KI)  has  been 
incorporated  into  Lhe  amplifier.  RF  on  the  in- 
put is  sampled  by  C16,  rectified  and  limited 
by  D3,  D4,  R6,  and  C 17  to  turn  on  Q2,  which 
pulls  in  the  relay.  We  considered  using  solid- 
state  T/R  switching.  However,  relay  switch- 
ing has  the  advantage  that  the  amplifier  can 
be  turned  off  when  it  is  not  required.  Con- 
versely, diode-switched  amplifiers  must  be 
powered  at  all  times,  This  is  in  keeping  with 
the  spirit  of  the  FCC  regulations  that  require 
radio  amateurs  to  use  "the  minimum  power 
necessary  to  carry  out  the  desired  communi- 
cations/* Relay  switching  also  results  in  a 
more  compact,  easicr-to-duplicate  amplifier 
The  relay  specified  in  the  Parts  List  is  a 
small,  open-frame  style.  Its  performance  is 
adequate  for  2  meters. 

Should  you  be  a  "puristr  you  can  compen- 
sate for  the  inductance  of  the  relay  by  in- 
stalling a  variable  capacitor  (CI 5 J  in  series 
with  the  input  to  the  relay,  as  noted  on  the 
pans  placement  diagram.  This  capacitor  was 
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r*SMAIl 

Makes  mobile  or  portable  fun  lor  more  hams  than  ever  before. 
Fits  almost  any  oar,  even  compacts.  Measuring  only  2S'  X  7.25' 
X  9.75",  ihii  five  lb.  travel  companion  tucks  in  a  briefcase  with 
plenty  of  room  to  mare.        ■■      

Receiver  runs  drdes  around  ngs  at  twice  the  price  90  dB 
dynamic  range,  bw  phase  noise  design  lets  you  near  the  X. 

weak  ones  even  on  crowded  bands.  It's  no  fun  if  you  can't 
hear  em! 

rsSiMPif 

Jud  sit  dawn  and  operate,  Mos*er  every  feature  in  minutes  - 
WkM  AflP  I  It  I  no  mcKJem  rig  is  as  easy  to  use.  Cficmge  bare!  modules  in 

IVIi-lUC  'III  a  flash  to  work  160-1 0  meters  including  WARC 


USA 


Patented  "Jones"  Filter  provides 
variable  bandwidth  9  pole  crystal 
fitter  -  500  Hz  to  2,5  kHz  The  right 
filter  for  every  condition  at  the 
touch  of  a  knob. 

"SYNCHRO-LOCK"  software  keep* 
VFO  virtuaUy  drift  free  regardless  of 
temperature  variotioftS. 

Optional  Noise  Blanker 

SSB  and  C W  50  Watts  Output 
Adjustable  To  5  Watts 

Runs  Off  12-14VDC 

TX  - 10  Amps,  RX-.6Arnjtt 

Receive  Offset  Tuning 

Budt-in  lambk  Keyer  with 
Legendary  Q5K.  Speed  adjustable 
on  front  and  shown  in  display. 


$495 


Includes  ore  band 
module  o$  your  choice 

$25"  Each  additional  hand  module 

SCOUT  ACCESSORIES: 

Mooa FftKj! 

296  Mobile  Brocket  515.00 

297  Noise  Blanker  SI  9  50 

937  T 1  Amp  Power  Supply       579,00 

938  Tiny  Switching  Supply        595.00 
[Only  3  lb  If 

700C    Hand  Mike  339.95 

607       Weighted  ICey  Paddle        $39  00 
291        Antenna  Tuner  $89  00 

VISA.  MC  DISCOVER 

"Pigs  shipping  and  handling; 
call  toH- free  for  charges. 


rs 

At  $495,  if  s  half  the  pr ice  of  the  closest 

competition.  No  olher  rig  packs  so  much 
performance  at  so  law  a  price.  Have  fun 
on  HF  wflhout  spending  a  fortune 


rsNOTAiar 

Crystal  mixing  (no  synthesizer)  coupled  with 
meticulous  circuit  design  yields  sparkling  dean 
receive  audio.  And  you'll  marvel  al  the  un- 
sdkited  complimenls  on  transmit  audio. 


CALL  1-800-833-7373 

Telephone  Hours: 

9:00  AM  -  5:30  PM  Eastern 


.America's  8est* 


irar 


FARA 


Figure  3.  Printed  circuit  foil  pattern  (component  side).  Metal  is  shown  in  white,  black  areas  are  the  etched  surfaces. 


FARA 


-f 


PRILLING    tOftLE 


.1     i 


ts*    DRILL     tD,3TC? 


1,'B   MILL    CQ-iJH 
4   PLACES 


not  used  on  our  production  ran*  All  of  the  in- 
put and  output  foil  runs  are  constructed  of  50 
ohm  microsoip  (Z2-Z6)  etched  into  the  cir- 
cuit board.  The  circuit  can  be  modified  for 
solid-state  T/R  switching.  A  PIN  Diode  T/R 
switch  may  be  a  better  choice  for  packet  op- 
erations, which  require  high  speed  switching. 
Several  articles  (including  "A  2  Meter  FET 
Amplifier  for  Your  Handheld"  by  John  Cun- 
ningham AA4AW,  73  Amateur  Radio  Today, 


Figure  4.  Drilling  template. 

Oct,  1992,  p.20)  and  the  ARRL  handbooks 
contain  examples  of  diode  switching, 

A  word  of  caution  concerning  the  circuit 
board.  It  must  be  constructed  of  1/16",  dou- 
ble-sided, G-10  glass-epoxy  board  wfith  2  or  3 
oz.  copper.  A  full-size  negative  for  the  circuit 
board  is  provided  (see  Figure  3X  The  side  of 
the  board  opposite  the  stripline  remains  a  sol- 
id copper  ground  plane  as  it  is  not  etched. 
Failure  to  reproduce  the  board  exactly  as 


shown,  with  the  materials  specified,  will  dra- 
matically affect  the  performance  of  the  ampli- 
fier because  the  dimensions  for  the  striplines 
are  critical. 

Low  impedance  grounds  are  crucial  to  the 
operation  of  the  amplifier.  A  number  of  holes 
(18)  must  be  drilled  through  the  board  (see 
Figure  4).  No,  20  wire  is  inserted  through 
these  holes  and  soldered  to  electrically  tie 
both  sides  of  the  circuit  board  together  at  the 
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ITC 


The  Only  Affordable 


Full  Function  Spectrum  Analyzer 


1   ■  _..M&, 


Nl  013  MHZ  -fttJM    *NALyI#R 


mm* 


MEWS  :<MOD£i,    iAfatofi 


SA  SlilUliS  PRICES: 

SA600A  $1295.00 

2mHz  to  600mHz 

$A1 000  A  $1595.00 
2mHz  to  "lOOOmHz 

SA1800A  $1895.00 
2mttzto1800mHz 

Opt.  1  50  mHz  marker  Generator 

$200.00 
Opt  3  -»/■  5  kHz  Narrow  Band  Filter 
provides  5  kHz  resolution  BW 
$350.00 
Opt.  5  Tracking  Generator  Internal 

$250.00 
Opt.  6  Center  Frequency  Readout 

$250.00 

TERMS:  M/C.  VISA,  DISC..  AE,  CHECK.  MO  .COO 
PRICES  &  SPECIFICATIONS  SUBJECT  TO 
CHANGE  WITHOUT  NOTICE  OR  OBLIGATION 

ITC  INSTRUMENTS  CORP. 

9222  Chesapeake  DR,  Suite  A 

San  Diego  Ca.  92123 


61 9-277-461 9 .  Pax  61 9-277-6736 


I 


m*ca 


~        yr-      'T    ^SS-      TRO    Jt      -K     ■■•* 

W1#     »—,7     Wll     *»:    'TtaT     l»Vl  *c         m 

Pf?  lb  I  I  • 


rw  if*£*  i  * 


w   -,  .-•  T'.Hmt,      «8 


PRICES  START  AT 

$1295.00 

SA600  MODEL  2mHz  -  600mHz 

A  MUST  FOR: 

♦  COUNTERSURVEILLANCE 

♦  SATELUTE  TELEVISION 

♦  RF  ALARM  SYSTEMS 

♦  TWO-WAY  &  HAM  RADIO 

♦  All  RF  BASED  SYSTEMS 


You  Do  Not  Have  To 
Spend  $1  OK  To  Get  a  Full 

Function  Spectrum  Analyzer    (  hp.  tek  act.)   And  Don't 
Spend  $3K  to  $4K  For  So  Called  Low  Cost  Limited 

Function  Analyzers.  (Avcom.  B&K,  ProTek )  ITC  delivers  full  function 
Analyzers  for  less,    Let's  look  at  the  features  ITC  Spectrum  Analyzers  provide. 


mm 


80  dB  DYNAMIC  RANGE 

ONSCREEN.    ITC  Exclusive  EFPU 
Log  Amp.  { pal  pending)  Other  low  priced 
units  only  have  60  dB  or70dB  onscreen. 

-110  dB  SENSITIVITY  AT  ALL 

SPAN  WIDTHS.  Only  ITC  provides 
-110  dBm  7uv.  sensitivity  at  wide  & 
narrow  span  widths.  Other  low  cost  units 
provide  80  -  95  dB  only  at  narrow  Spans. 

HIGH  STABILITY  Only  ITC  Analyzers 

provide  high  stability  and  low  drift  at  any 
span,  (I  <  then  1kHz  per  Hr.  after  warm-up) 


EASY  OF  OPERATION: 

The  SA  Series  controls  are  simple  to 

understand  and  use,  even  if  you  never 
used  a  Spectrum  Analyzer  before  you  will 
be  on  line  in  no  time. 

FEATURES:  Baseline  Clipper,  Video 
Filter,  y  CRT,  10  push-button  Frequency 
select  switches  plus  a  10  Turn  frequency 
control  for  100  1  tuning  ratio.  Providing 
easy  frequency  selection.  The  Dispersion 
ts  variable  form  0  mHz  to  SOmHz  per/Biv. 

DIMENSIONS:  mxirwxirD 


CALL  1-800-232-3501 

FOR  SPECIAL  INTRODUCTORY  OFFER  ON  ALL  MODELS 
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CIRCLE  112  ON  READER  SERVICE  CARD 


Photo  B.  Completed  amplifier* 


Photo  C  Interior  chassis  view. 


points  indicated.  Some  flux  may  enhance  the 
solderability  on  the  ground  plane  side  of  the 
circuit  board.  Be  sure  to  use  only  rosin  core- 
solder! 

Construction 

Photo  C  is  a  view  of  the  amplifier  mounted 
in  the  suggested  enclosure;  it  should  be  noted 
that  the  circuit  board  shown  in  this  view  is 
one  of  ihc  earlier  prototypes.  It's  a  good  idea 
10  use  the  circuit  board  as  a  template  to  mark 
the  case  for  the  mounting  holes  before  solder- 
ing the  components  to  the  board. 

The  MRF1946A  utilizes  an  8-32  stud  for 
the  heal  sink  and  mounts  with  a  single  hole 
through  the  circuit  board.  Take  care  when 
mourning  the  device  to  insure  that  no  strain  is 
placed  on  the  transistor's  leads  when  it  is  sol- 


dered. It  must  fit  flush  on  the  circuit  board.  A 
little  thermal  heat-sink  compound  on  the 
flange  of  the  transistor  mounting  stud  is  rec- 
ommended to  maximize  heat  transfer.  Care* 
ful — don't  get  this  stuff  on  your  clothes  be- 
cause you'll  never  get  it  off!  The  circuit 
board  mounts  to  the  case  with  4-40  hardware. 
Use  4-40  nuts  under  the  circuit  board  corners 
to  space  the  transistor  mounting  stud  correct- 
ly. The  heat  sink  (aluminum  channel  stock) 
and  the  chassis  details  are  given  in  Figure  5. 1 
prefer  BNC  connectors  for  the  RF  connec- 
tions as  they  mount  with  a  single  hole  and 
perform  better  that  UHF  connectors  at  the 
frequencies  of  interest.  The  LEDs«  switches, 
and  reverse  polarity  protection  diode  are 
wired  from  the  case-mounted  components  to 
the  circuit  board.  Don't  forget  to  install  the 


fuse  in  series  with  the  DC  power  plug. 

Attention  should  be  paid  to  standard  VHF 
construction  practices.  Some  pitfalls  to  be 
aware  of  when  constructing  the  amplifier  are: 

•Components  should  be  mounted  flush  to 
the  board;  i.e.,  the  fixed  capacitors  should  be 
mounted  as  close  to  the  foil  as  possible.  Bend 
the  leads  perpendicular  to  the  body  after  re- 
moving any  enamel  from  the  leads,  then  sol- 
der the  components  to  the  board  with  the 
minimum  lead  length  possible. 

•The  wires  through  the  board  should  be 
bent  into  a  "2F  shape  after  insertion  through 
the  board  prior  to  soldering. 

•Periodically,  the  flux  should  be  removed 
from  the  board  during  the  construction  pro- 
cess. Pay  particular  attention  to  the  striplincs 

Continued  on  page  18 
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Figure  J).  Chassis  del  ails. 
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Feedback 

In  our  continuing  effort  to  presenl  the  best  in  amateur 
radio  features  and  cofumns,  we  recognize  the  need  to  go 
directly  to  the  source — you,  the  reader  Articles  and 
columns  are  assigned  feedback  numbers,  which  appear 
on  each 

adrde/column  and  are  also  listed  here.  These  numbers 
correspond  to  those  on  the  feedback  card  opposide  this 
page.  On  the  card,  please  check  the  bo*  which  honestly 
represents  your  opinion  of  each  article  or  column. 

Do  wa  really  read  the  feedback  cards?  You  bett  The 
results  are  tabulated  each  month,  and  the  editors  take  a 
good,  hard  look  at  what  you  do  and  donl  like.  To  show 
our  appreciation,  we  draw  one  feedback  card  each  month 
and  award  the  lucky  winner  a  free  one-year  subscription 
(or  extension)  to  73, 

To  save  on  postage,  why  not  fill  out  the  Produd  Re- 
port card  and  the  Feedback  card  and  put  them  in  an  en- 
velope? Toss  in  a  damning  or  praising  letter  to  the  editor 
while  you're  at  R.  Alt  for  the  low,  low  price  of  29  cents* 
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HamCall  CD-ROM     1 

U.S.  and  international  CaUstgn  Lookup 
Nearly  1 .000,000  Listings 
Thousands  of  Public  Domain  Programs 

/HamCaflX    Includes  Clubs  &  Military 

I .  *<^J   Still  $50,  +  $5  Shipping 

&  Handling  per  Order 
Works  on  PC  and  Mac 

Buckroasters  HamCaJI  CD- ROM  looks  up 
calls  in  seconds,  U.S.  calls  can  be  scathed  by  any 
element ,  Including  name,  city,  alatc,  etc,  A  TSR  la 
included  in  look  up  callsigns  from  almost  any  test 
application,  Prints  labels.  So  hard  disk  required, 
everything  is  on  one  CD-ROM?  New  CD-ROM  disc 
every  April  and  October,  with  updated  listings  and 
dozens  of  He*'  programs! 

8UCKMA5TER 

Publishing 

RL  4.  Bo*  1630-MMeral,  VA23117 

7C3:8&4-5777      800:282-5625 


C1RLCLE  SG  ON  READER  SERVICE  CARD 


FIELD  STRENGTH  METER 


ANTENNA  DEVELOPMENT 

COMPARISON  PHASE 
PQLARIZ.  GROUNDINGS 
ADJUSTMENTS  PATTERNS 
RF  LEVEL  IN  RADIO  ENVIRON 
MICROWAVE  OVEN  LEAKAGE 
HELPS  DETECT  TVI I  T-HUNT 
SNIFF  60  CYCLE  NOISE 
DC  TO  12  GHz 

CALIBRATION  CURVE  IN  dBm 
DETECTOR  OUTPUT  CONCTR 
MODEL  "A"  NORMAL  USE 
MODEL  "B-  ULTRASENSITIVE 
OWN  TELESCOPIC  ANTENNA 
EXTERNAL  ANTENNA  QPBON 
LOW  BATTERY  INDICATION 

To  order  call  -  (800)  FIELD  53  (343-5358) 

LC,  Engineering  i&35QventkiraB»vd 

Suite  125.  Encino,  CA  91436  PH  (BIB)  3-85- 1692*816-345-0517  Fa* 


SRC- 10 

REPEATER/LINK 

CONTROLLER 


I 


DTMF  muling 

Intelligent  ID'cr 

Auxiliary  outputs 

Easy  kj  interface 

Alarm  monitor  input 

Tetemetry  rsnponse  tones 

Low  power  CMOS.  22ma  @  12* 

Dotaled  appltcaltori  manual 

Programmable  COS  polarities 

Repeaief  1  Unit  courtesy  tones 

Synthesized  ink /remote  baa*  capabflly 

$149.00  *mGS2'* 

CREATIVE  CONTROL  PRODUCTS 

UBS  Bunting  Artnut 

Grand  iuncllan,  CO  61504 

Q03)  434-9405 
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CIRCLE  1*G  ON  READER  SERVICE  CARD 


Is  Your 
Shack  Grounded? 


— --  «£♦  ■# 


1/G"  x  1/2" 
110  Copper 


Ground  It       ■* 


Solid  Copper  Buss  Stainless  Steel  Hardware 

Grounding  Stud  Every  6  Inches 

Top  or  Back  Installation 

Ground  ail  of  your  equipment  chassis 's  to  a 

single  earth  ground  in  one  easy  installation, 

Money  back  guarantee,  if  not  satisfied! 


Add  $3  UPS  shipping 
Mail  check/money  order  to 

J. M.S. 

35  Hilltop  Ave.,  DepL  7 
Stamford,  CT  06907 


2  ft $11.95 

3  ft $16,95 

4  ft. $21.95 


Custom 
Lengths 

Available 


J,  Martin  Systems 


X-BAND  TRANSMITTER 

^^^^^M^^^a^^^^^^^^^^^^^^^^^^aaaaaaaaaaaaaaaaaa* 

Miniature  (Z/«  x  3PA  x 
r)GaA$microstrip 
transmitter  pro- 
vides 10  dBm  centered  at  10.525  GHz, 
Integrated  microstrip  patch  antenna  elimi- 
nates the  need  for  an  external  antenna, 
Advanced  matching  techniques  secured 
good  temperature  stability  with  lowtrequency 
pulling.  Greatfor long-range  testing  oi  radar 
detectors,  calibration  of  radar  receiving 
equipment,  and  point-to-point  communica- 
tion links. 

Complete  Assembled  System 
Pads  &  Instruction  Kit 


■m*  #■  ■  «-"  »■  !»■ 


$39-00 
$29.00 


Rus  $2  00  Shipping  and  Han&ng 


INNOTEK  Inc. 


P.O.  Box  B0096.  Fort  Wayne.  IN  46898 
(219)  489-1 71 1 

Visa  ■  MasterCard  *  Check  ■  Money  Order  *  COO 
Money-Back  Guarantee 


?com  •  SPECIALIST 

SALES  AND  SERVICE 

Technician  for  17  years  with  ICOM  can 
revitalize  your  old  equipment.. .or  trade 

in  for  new. 

CAP  or  MARS  mod  performed  on 

purchases  at  no  extra  charge,  if 

requested  at  time  of  sate, 

*** SERVICE:  $50  per  hour*** 

**NO  MINIMUM  *  FAST  TURNAROUND*' 

ITECH 

Lewisvifle  West  Center  701  S.  J-35E.  Suite  115 

Lewisvilte,  JX  75067 

(NW  corner  1-35  &  Fox  Ave.) 

Phone:  214/219-1490  *  FAX:  214/219-1687 

WA5WZD  WB5QCY 

Fred  Palmer  Bea  Palmer 

(Also  service  HDK  <5  buy  inoperative  equipment) 
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Most  Revolutionary  High-Frequency 
Amateur  Radio  Antennas  in  20  years! 

The  FLYTECRAFT'"  SFX  Line  <>t  '  Motiubund 

Vertical  HF  Antennas 

•  5  unique  models  for  40,  30, 20,  1 5.  10 
rotten.  Each  only  9  ft-  tall  (10  meter  is 
slightly  shorter.)  •  Precision  internal 
wound  helix  gives  full -sue,  incredible 
performance  -  wodd- wide  DX  or 
domestic.  •  Praise  from  everywhere; 
K7WGUKND  -  HYonr  vertical  founds 
grf  mir  ran*.  -  «*1  cm* I  relieve 
jour  antenna  is  only  3  meters  high!'" 

•  InvLanl  set-vp  and  (ear  down,  or  leave 
up  permmcnijy  -  unobtrusive,  ideal 
for  sjiicztni' restricted  areas,  Separates 
down  id  4  ft  •  Antenna*  boast  low 
an  air  radiation.  *  Easiest -To*  Use 
aolenna  made!  Uses  2  shortened  radials 
wiih  (ADULfxru'*  -  stretch  them  out 

iip\(lOMuses3.) 


Pa  Pd 


or  coil  th 


Listen  for  them  on  the  air! 


Built  with  prida  &  sold  worldwide  -  flvtecbaft  *usa 


40  thru  15  meters  -  $69.95  ea.  10  meters  ~  $59.95  ea. 
Add  $6,50  5  th .  conlbi,  U\  S<      1 0%  Di  koum  on  2  or  more. 


Satisfaction  Guaranteed 

VIS  A/MC  PHONE  ORDERS 

800-456-1273 
M-F  9A-SP  (PT)  805-583-8173 


Send  Check/  S  Order 
to:  KLYTECRAFT" 
RO.  Box  3141 

Simi  Valley 
CA  93093 


CIRCLE  lie  ON  READER  SERVtCE  CARD 


CIRCLE  293  ON  READER  SERVICE  CARD 


CIRCLE  2B3  ON  READER  SERVICE  CARD 


Factory  Authorized  Dealer  &  Service  For 

KENWOOD 

YAESU 

ICOM 


Calf  Us  For 
Great  Prices  &  Great  Service 

TOLL  FREE  OHDCn  LINE    1-SWH44-3144 

Csr4nr**u5  *  !*•« 

theH^Mcenthr 


SALFt  AMATEUR  RADIO 


ST30l4obiMl        San  AnofliC.  TX  7E23S        (Sl?>690^ttO 
FAX  (5121647^037 
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The  FARA  Project 
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and  the  transistor  mourning  tabs.  These  areas 
must  be  dean.  If  not,  you  may  have  some 
difficulties  when  tuning  ihe  amplifier. 


Parts  List 

Component 

Type                                              No. 

Required 

Source 

C1.C2.C4 

0.001  uF 

3 

C5,C17 

0,1  uF 

2 

C8.C9 

120  pF 

2 

C10 

68  pF 

1 

C13.C14 

22  pF 

2 

C16 

3pF 

1 

C3 

2,2  uF 

1 

C6.C7tCi1,Cl2 

ARCO  423 

4 

CS/PtF 

C15 

ARCCK'M 

1 

CS/RF 

R1.R7 

3.3k.  1/4W 

2 

R2.R3 

10  ohm,  1W 

2 

FRR5.R8 

330  ohm,  1W 

3 

R6 

2£K  1/4W 

1 

Gl 

MRF1946A 

1 

FtF 

Q2 

2H???9 

1 

D1 

LED— red 

1 

D6 

LED — green 

1 

02,05 

1N4006 

2 

D3,D4 

1N914 

2 

L1 

7T.  #18  wound  over  RS 

L2 

4T.  #18  3/0"  i.d. 

L3 

2T  #18  1/8"  Ld. 

L5 

4T.  #18  1/4'  id. 

L4 

0_22  pH  w/rerrile  bead 

CS 

K1 

Relay,  P/N  ME431-ORV-SH-212L 

M 

J1 

2-pin.  JonesATRVWCinch 

J2J3 

BNC  chasis  receptacle,  UG1094/U 

CH1 

Bud  chasis  AC-431 ,  4"  x  6"  x  2- 

BP1 

Bud  bottom  plate,  4"  x  6"  inches 

HS1 

Heat  sink,  2x1  x4  channel  slock 

Misc.  #4  hardware 

M:  Mouser  Electronics.  Tel. 

1 -800-34  6-6873 

CS:  Circuit  Specialists,  Inc. 

,  Tel  1-8QO-528-1417 

Ideal  for  SKYWARN  and  A.R.E.S 


Now  you  can  do  something 
about  the  weather 

The  ULTIMETER*n  Home  Weather 
Station  protects  your  equipment,  helps  you 
alert  others  to  dangerous  weather  extremes 


mmmm 


This  ultra-reliable 
weather  condition 


en  o  & 
0  o  e  © 


actual  size;  i  j&*  x  tf   -■*■ 


Over  20  Weather  Functions 
including: 

*  Wind  Speed  and  Direction  •  Tcmpercinire  * 
Chit!  factor  *  Alarms  *  Highs  /lows  /times  / 
dates  *  Metric  /  English  *  Quick-Mount  (no 
tools)  masthead  mounting  *  Past,  ea^y  "Point 
&  Plug"  direction  calibration  *  Optional  self- 
emptying  rain  gauge  with  lifetime  warrant}  * 
Serial  output  for  optional  logger  ■  30 -day 
money  buck  guarantee  •  One-year  warranty 


Weather  Siation  is  your  first  aJert  to  changing  local 
s,  gives  vou  up-ro-the- second  data  to  transmit  on 
SKYWARN  and  A.R.RS,  networks. 

The  ITTIMETER  U  tells  you  when  high  winds 
threaten  so  you  can  crank  down  your  tower  and 
safeguard  other  equipment.  You  get  over  20  weather 
functions  vital  to  ham  and  other  homeowners,  in- 
cluding high/low  temperature  readings  with  pie-set 
alarms  that  help  you  plan  your  da\,  guard  against 
frostbite,  protect  plants  and  people. 

The  Ul.TI METER  IV  $  unique  low-impedance 
wind  sensor  (patents  pending)  resists  RFL  improves 
reliability  and  shows  speed  and  direction  simulta- 
neously. Comes  with  40  ft.  cable. 

HOME  WEATHER  STATION^only  $179 

Order  h\  Dec.  24  and  gel  a  coupon  For  a  SECOND 

CONTROL  DMT  for  ivmiite  use,  unit  $49  i  $90  value  I 

NEW  :  Add  our  PC  DA  I  A  LOCa;>;R_„.Only  m 

Del  in  US,  juid  S8.25  shipping  &  ins.  NJ  res.  add  6%  un 
Check.  MSA.  MC  accepted,  Credii  enrd  phone  orders: 

800-USA-PEET  (872-7338) 

FAX  orders:  908-517-0669 
PEET  BROS.  COMPANY 

SOI -31 17  Woodland  R<L.  W.  Allfinhunt  NJ  0771 1 
Our  18tk  Ywar  Free  Bnrc  hurt  ©|OT3  ftn  lire*  Oa 


■With  the  large  ground  plane  of  the  circuit 
board  you  must  be  careful  that  there  are  no 
cold  solder  joints.  The  joints  should  be  shiny 
and  should  puddle  well  after  soldering;  they 
should  not  look  crystalline  or  like  a  blob. 
Good  soldering  techniques  are  crucial  to  the 
performance  of  the  amplifier. 

Tune  Up 

The  amplifier  is  quite  easy  to  tune:  Only  a 
DC  ammeter  (5 A  full-scale),  a  12-14  volt 
5 A  power  supply,  a  suitable  RF  power  mcier 
(50  waits  full-scale),  and  dummy  load  are 
required.  Initially  the  amplifier  should  be 
tuned  at  12  volts  with  an  input  power  of  no 
more  than  1  wait.  Until  the  amplifier  is  com- 
pletely tuned,  RF  should  be  applied  to  the 
input  for  no  more  than  three  to  five  seconds 
at  any  one  lime.  Prior  lo  mounting  the  am- 
plifier in  ihe  enclosure  you  should  rough- 
tune  the  amplifier.  Be  sure  the  transistor  is 
mounted  to  the  heat  sink  when  tuning. 

Tune  the  amplifier  as  follows; 

1.  Apply  12  volts,  with  the  ammeter  in  se- 
ries with  the  positive  lead.  There  should  be 
no  current  indicated  on  the  meter.  Set  the 
power  switch  to  OFF,  then  peak  the  relay 
compensating  capacitor  (CI 5),  if  installed, 
for  maximum  output  in  the  bypass  mode. 

2,  Turn  the  power  switch  ON  and  apply  1 
wait  (as  noted).  The  relay  should  pull  in. 
Tune  all  capacitors  (C6,C7,CI  I.CJ2)  for 
maximum  output.  Do  not  tune  the  relay 
compensating  capacitor  (CI 5)  at  ihis  time. 

3,  Sci  the  power  supply  voltage  lo  14 
volts  and  increase  the  drive  to  the  maximum 
2  to  3  watts  input  at  the  transistor,  4  to  7 
watts  maximum  at  the  input  Of  the  amplifier* 
provided  the  attenuator  is  in  place. 

4.  Again,  tune  the  capacitors  for  maxi- 
mum output. 

Pay  attention  to  the  current  being  drawn. 
You  will  notice  a  substantial  increase  in  cur- 
rent when  the  series  output  capacitor  (CI 2) 
is  off  resonance.  Tune  the  amplifier  for  the 
best  efficiency;  that  is.  tune  for  the  highest 
power  output  consistent  with  the  minimum 
current  being  drawn.  Nominal  values  arc 
about  3.5  amperes  at  28  waits  output. 

Results 

To  date,  the  30  amplifiers  we  have  built 
have  been  a  great  success!  The  primary  goal 
of  the  Hackers  Group — that  of  introducing 
new  hams  to  the  construction  side  of  ihe 
hobby^ — was  met.  They  were  able  to  con- 
struct a  useful  piece  of  equipment  at  a  nomi- 
nal cost  and  they  enjoyed  doing  it. 

This  was  a  group  project  and  everyone 
who  participated  contributed  to  its  success-  I 
would  personally  like  to  acknowledge  the 
support  of  four  individuals;  Don  NIJCT, 
who  helped  coordinate  the  project  and  who 
prodded  me  into  designing  the  unit;  Bob 
WIHWU,  whose  expertise  in  circuit  board 
fabrication  was  crucial  to  the  success  of  the 
project;  Harry  W2RKB.  who  helped  with 
the  circuit  boards  and  tune-up;  and,  last  but 
not  least,  John  NI1LO,  who  provided  the 
CAD  drawings. 
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KfTTY  SAYS:  WE  ARE  OPEN  7  DAYS  A  WE 
Saturday  10-5pm/Sunday  11-4  pm 
Monday-Friday  9  to  6:00  PM 
Come  to  Barry's  for  the  best  buys  in  town 


For  the  best  buys  in  town  call: 
21 2*925-7000 

Los  Precios  Mas  Bajos  en  Nueva  York 

WE  SHIP  WORLDWIDE! 

Export  orders  expedited. 

IC-R7tA,  R72A,  R100.  FT7000A.  R71O0A,  R9000A, 
IC-72S,  72fiT  729.  735.  737,  765,  78L  IC229H. 
IC3230A,  IC901A,  GPS  Receiver:  GP-22 


Wherever  I  go,  I  take  my  radio. 

Specialist  in  RADIOS; 

Business  marine  aviation, 

ham  radios  and  scanners. 


rr 
l 


CONTACT  US  FC31?  THE  LASTEST  IN 

BUSINESS  AND  HAM  RADIOS, 

SHtOATWAVE  ft£CfclVEHS  k 

SCANNERS.  MOTOROLA,  YAESU, 

COM.  KENWOOD,  AUNCO. 

STANOAHOJAA^ON.  RELM.  BEMWX 

ttJNG.  SOffY.  SAJ4GEAM 


"J 


KENWOOD 


"YAESU  Ham  and  Business  Radios" 

FT-767GX,  FT-B90,  FT-747GX,  FT-990,  FRG-8800, 
FRG-1TOBFT-736R,  FMOOOD,  FT-416/B16,  FT-530. 
FT-5200,  FT-2400,  FT-470,  FT-530-  FM1  IE 


O 
ICOM 


ANTENNAS 

Aft  AES,  Custani.  Hy-Gajn 
Hustler,  KLM.  MET?,  Urtian. 
M0DUBL0X.  TQNNA,  Butte  rig!. 
Muto  Band 


YAESU   ICOM 
FT'23R/2fif?6   1C2/3/4SAT 
FT4nE-en-9l1    JC02AT/2SRA 
FTH-2OOaj70Ge   IC2/4GAT/24AT 
IC  A21/U16 


"TS-50S**,  TS450S/AT.  R-5Q00,  TS^50S+ 
TW  241/A/441  A.  TR-7S1  A,  Kenwood  Service 
Repair,  TSH0S.  TSfiMS^  RZ-1,  TS-790A, 
TS950SO,  TH-78A,  TH2a/«A,  TM-W1A, 
TM-741A,  TM-732A.  TM**41A,  TM-74JA, 


MAHINE  RADIOS 
ICOM  M7,  M11,  M56,  M7G0TY,  MS00 

AVIATION  PORTABLE  ICOM  A-21 
MOTOROLA    MARINE     KING  KX  99 


SCANNERS 

AOR: 

WO.  1OT0. 

1500,2500. 

ZSOO.  30QQA 

ICOM; 

R-I.RtOO, 
R71A.R72A. 

R7QO0, 
R71Q0, 
R90Q0 

Bearcat 


8utfmgAHT.  Products 

FLUKE  77,  S3.  IS,  17  Mutomrter* 


Linear  Amplifier 
Amertron  fcom  Kenwood  Yaesu 


Lonfrnototo  HTi 
ICOM  Utfi.  H16  VlOO  U4O0 
MAMON.  MOTOROLA, 
YAESU  FTH20O8/7Q08 
LMDEN  REGENCY,  KING, 
MARINE  ICOM'  M7,  MS6.  M7Q0 
AVIATION  ICOM  A2I  A2QO  H  T 


I  All 


uii 


ICW2A 

W2IAT 

P2AT/4AT 


JC-H1SAJ16 
(C2IA 


Shortwave  Receivers 

■SONY»GRUNDIG 
•  SANGEAN  •  ICOM 

Call  212-925-7000 

Satellite  telephone  in  suitcase 
for  worldwide  use.  WRITE. 


NOTOWU  RADIUS 
CQfcWfiFCWL  RADIOS 


TH-78A 


Telephone  Autopatch 

Patches  telephone  catls  from  your 
radio  10  phone  tine.  Great  for  mak- 
ing and  receiving  phone  calls 
where  tfiefe  are  no  phone  lines. 
Simple  to  use.  Write  or  lax  for 
inquires. 

Simplex,  semi-duplex,  full  duplex, 
CES  &  CS1  Models  stocked:  SDI- 
50,  PPV.  CS7C0/80Q/900  etc  Our 
service  Lab  will  wire  in  systems  for 
you  if  requested. 


Save  money  on  batteries, 
Ask  for  Special  Prices. 


MOTOROLA 


Com  put  er  In  terfaces 
Stocked:  MFJ-127QB. 
MFJ-1274.  MFJ-I224,  AEA 
PK-BS,  MFJ-1278T,  PK  900,  PK-232 
MBX  W/FAX,  DRSI  PRODUCTS 
DSP  2232 


Antenna  Tuners: 

MF J.  AEA  AT-300, 

ICOM,  KENWOOD, 

YAESU. 


COMMERCIAL 

&  HAM 

REPEATERS 

STOCKED 

WRITE  FOR 

QUOTES 


j  KAM  PIUS  KPC2M4. 
KPC3400  SUPER  FAX  0. 
KPC  IV  Dau  Engine  D4- 
10,  et 


MFJ-9S9C 

8L8H,  AT300,  etc. 


Covefcrafl/CoaKSoal  Stocked 


SHORTWAVE  RECEIVERS 
STOCKED 


AUNCO  DJ580T,  120T,  162T, 
460T,  180T,  F1TH,  DR57GT,  etc. 


Wide  selection  of  S W  &  Ama t eu  r 
Publ^aiioris 


MOTOROLA  AUTHORIZED  DEALER 

KACHINA  COMMUNICATIONS  DEALER 

AUTHORIZED       amplifiers 

DEALER  TOCKED: 


Telephone  scramblers 

lor  eel lu lar  a nd  r eg  u la  r 

phones.  $  2  99.  w  each 


CAR  Stereo  with 

SrwfiwBve 

Phillips  DC-777  9  $49fl  fl£ 

in  slack 


BIRO  Wattmeters  & 
Elements  In  Stock 


ANTENNAS 
AEAJtohtffte. 

Batirt 


CowLCcnftcnft. 
QMraoMtGAP. 

Kv-Oaia.  Hu«||v, 
Larsen,  Elc 


(144,  220.  440 
MHz).  Isoloop. 


ElMAC 
3-500Z 
572B.6JS6C 
1 2B  Y7A& 
6t468 


BIRD 
attmeters  & 
Elements 
In  Slock 


RF  Concepts 
Mirage 

Shortwave  Radios  StoekedTESystems 

DIGITAL  FREQUENCY  CUUNTERS 

OPTOELECTRONICS  model  1300  H/A,  0-130QMHZ 

2300, 22! 0  H,  0-2200 MHzt  2600H t  UTC-3000. 2610 


Radios  for  Business, 
Gov't,  2-way,  etc. 
Stocked  &  Serviced, 

Call  for  Great  Prices! 


COICT  ANTENNAS 

SHOCKED 


HEIL 

EQUIPMENT 
IN  STOCK 


Long-range  Wireless 
Telephone  for  export  in  stock 


BENCHER  PADDLES 

BALUNS.  tOW  PASS  FILTER! 

IN  STOCK 


MIRAGE/RFC  Amplifiers 

ASTRON  POWER  SUPPLIES 

Belden  Wire  &  Cable,  Inf  I  Wire 

OPTO  KEYERS  STOCKED 


Hy-Gain  Towers 
will  be  shipped 
direct  io  you 
FREEo* 
shipping  cost, 

JRC  Short-wave  radios 
JST135,  NRD^535D 

Ameritron  Amplifiers 

utFFiirj 


MAIL  ALL  ORDERS  TO:  BARRY  ELECTRONICS  CORP.,  512  BROADWAY,  NEW  YORK  CITY,  NY  iroUirauftBittffiiimoFC^^ 


New  York  City's 


LARGEST  STOCKING  HAM  DEALER 
COMPLETE  REPAIR  LAB  ON  PREMISES 


"Aqul  Sm  Habla  Empanol'1 

BARRY  INTERNATIONAL 
FAX   212-925-7001    Phone  21 2-925-7000 

M  onday-Friday  9  A.  M  1o  6:00  P.M. 
Saturday  10-  Sprn  /Sunday  11-  2pm 

fRT/LEX 'Spring  Si.  Slalion".  Subways:  BMT- 
"Pr\nc&  Si  Station".  TNO- "F"  Train-Bwy  Station- 
Bus:  Broadway  #6  to  Spring  St    Path-9lh  St. '6th  Ave. 
Station. 


COMMERCIAL  RADIOS 
STOCKED:  (COM.  Motoro- 
la. MAXON  Standard. 
Yassu  We  serve  munici- 
palrhes.  businesses,  Civtl 
Defense,  etc.  Portables, 
mobiles  ,  b<ises  ,  re- 
peaters . 


ALL 

SALES 

FINAL 


We  stock:  AEA.  Alinco,  Ameco,  AmerUronH  Antenna  Specialist,  ARRL, 
AstaUc,  Astron,  B&K,  Belden.  Bencner,  Bind,  Bulternut,  CSS,  Cushcraft, 
Daiwa.  Elmac.  Henry.  Hall+  Hustler,  Hy-Galn,  (corn,  KLM,  Kantronics, 
Kenwood.  Larsen.  Maxon.  MFJ,  Mirage,  Motorola.  Nye,  Patomar,  RF 
Products,  Shure,  Standard.  TUBES,  Uniden,  Yaesti.  Vibroflex,  Dupiexers, 
Repeaters,  Scanners,  Radio  Publications 

WE  HOW  STOCK  COMMERCIAL  COMMUNICATIONS  SYSTEMS 
HAM  DEALER  INQUIRES  INVITED    PHONE  IN  YOUR  ORDER  &  BE  REIMBURSED 
COMMERCIAL  RADIOS  »lock*d  A  serviced  on  p  rem  lee*. 

Amateur  Radio  Courses  Given  On  Our  Premises,  Call 

Export  Ordmrn  Shipped  »mm«dl«tefy . 


Technical  help  offered  upon  purchase 


FAX:  212-925-7001 


CIRCLE  41  ON  READER  SERVICE  CARD 


Number  S  on  your  Feedback  card 


Improved  VOX 
Mobile  Extender 

Give  your  handheld  the  power  of  a  mobile. 


by  John  Neeley  K6YDW 


This  article  improves  upon  my  original 
"Mobile  Extender  Using  VOX  Control" 
project  which  first  appeared  in  the  Decem- 
ber 1987  issue  of  73  (pages  44-45).  While 
the  original  project  worked  OK — ft  had  a 
few  drawbacks,  For  one  thing,  it  utilized 
parts  which  arc  difficult  to  impossible  to 
find  today.  This  new  and  improved  version 
solves  that  problem  and  goes  a  step  further, 
Ii  uses  commonly  available  parts  but  also 
works  quite  a  bit  better.  This  version  also 
eliminates  the  intermittent  reception  prob- 
lem which  cropped  up  in  the  original,  there- 
by improving  communications. 

Why  Build  the  Ex  lender? 

This  project  can  be  invaluable  at  parades, 
public  events,  and  especially  in  search  and 
rescue  work.  When  the  extender  is  operat- 
ing, you  can  leave  your  vehicle  and  still  be 
in  contact  with  others  on  the  repeater  chan- 
nel via  the  extender.  This  is  important  if  you 
can't  access  the  local  repeater  via  your  hand- 


le-taikie  in  your  portable  location.  Using  the 
extender  allows  you  to  use  the  higher  power 
mobile  radio  in  your  vehicle  to  access  the  re- 
peater. You  will  also  have  the  advantage  of  a 

gain  mobile  antenna  over  a  rubber  duckie. 

Circuit  Description 

In  the  original  circuit,  the  speaker  output 
of  the  receiver  went  to  an  audio  transformer, 
with  a  diode  in  series  on  the  secondary, 
which  produced  a  DC  voltage  to  drive  the 
input  of  an  LM3900  Norton  op  amp  IC  This 
arrangement  was  satisfactory,  but  at  times 
would  become  intermittent  due  10  voltage 
changes  on  the  input  to  the  LM3900.  The 
improved  version,  shown  in  Figure  1 ,  is  not 
as  dependent  on  varying  input  voltages, 
thereby  making  the  circuit  more  reliable. 
Voice  modulation  is  no  longer  required  to 
activate  the  circuit.  Instead,  it  will  activate 
upon  hearing  the  receiver  noise*  when  the 
squelch  is  opened. 

Two  identical  circuits,  using  a  single 


LM386  400  mW  audio  amplifier  IC  in  each 
channel,  instead  of  a  single  LM-3900  IC,  are 
built  to  make  the  extender.  The  1RF51 1 
power  MOSFET  is  available  from  Radio 
Shack  and  other  suppliers.  If  a  relay  output 
is  desired,  the  1RF5I 1  can  be  replaced  by  an 
NPN  transistor.  The  IRF511  has  very  low 
on-state  resistance,  combined  with  high 
transconductance,  and  the  capability  of  sink- 
ing 3  amperes. 

When  the  gate  of  the  MOSFET  is  driven 
high,  the  drain  goes  low,  which  will  key  the 
T/R  relay  in  the  transceiver.  The  only  volt- 
age on  the  drain  is  supplied  by  the  relay  of 
the  radio.  Parallel  to  the  drain  output  of  the 
MOSFET  is  an  over- voltage  protection  cir- 
cuit consisting  of  a  zencr  diode  (Zl ,  Z2),  and 
a  0.0 1  ^iF  disc  capacitor  (C7,  CI 6)  to  pre- 
vent  voltage  spikes  from  destroying  the 
MOSFET. 

Diodes  (DK  D2)  rectify  the  output  voltage 
of  the  LM3S6  IC  from  AC  to  DC,  to  operate 
the  MOSFET  keying  transistor  (or  NPN/re- 
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Figure  J.  Schematic  for  the  improved  VOX  Mobile  Extender. 
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RAMSEY  ELECTRONICS 


COM-3 
$2995M 


2  WAY  RADIO 
SERVICE  MONITOR 

d-3,  the  worlds  most  popular  low-cost  service  monk 
For  shops  big  or  small,  the  COM-3  dollvers  advanced 
BExNtKTS  lor  a  faniBik  price— and  our  new  leaao  pro- 
■n  allows  you  !o  own  h  COM-3  for  loss  1  hat*  S3  DO  a  day 
tires  •Dtfeci  enlry  *eybciarri  with  ixag^mrruible 
naty  'Audio  4  transmitter  ireguency  counter  *LE  D  bor 
3h  a^Quencylerrw  deviation  display  4  1-10  DOp  uV 
xu  lewis  »r*gft  receive  sensaiWy  less  than  S  u  V 
0  «Hf  no  999  9995  MHz  •Continuous  frequency  cover- 
■TVansmii  protection,  up  ra  100  watts  "CTS  tow 
i  kHz  and  OJrtomal  modulation 
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RSG-10 
$2495°° 


SYNTHESIZED 

SIGNAL  GENERATOR 

Finally,  a  low-cost  lab  qualify  Signal  generator—  a  true 
alternative  to  the  $7,000  generators.  The  RSG-10  is  a 
hard  wgtking,  but  easy  lo  use  generator  ideal  for  Ihe  lab 
as  woU  as  for  produeiian  test.  Lease  t  lor  less  than  S3  DO  a 
day  F«01urefi*iophHztd999MH7»1OOHzresolifIiD*ito 
500  UHz  200  hi  above*- 1»  to  *  10 dBm  output  range 
•0  1  dS  output  naohcion  -AM  and  FM  modulabon  -3) 
prog/ irnmaute  memorgs  *CH*Dui  selection  e*  *ofts,  d9. 
ns:5ni  conversion  between  units  *PF  M|MN 
power  protected  »LED  display  of  ad  pesarne- 
tera—no  analog  guesswork! 


FREQUENCY  COUNTERS 


70  7  DIGIT 525  MHz 


CT-90  9  DIGIT  600  MHz       CT-12S  9  DIGIT  1 .2  GHz 


nsey  Electronics  has  been  manufacturing  elec- 
isc  teal  gear  for  over  10  years  and  is  recognized  tor 
ab  quality  products  at  breakthrough  prices.  AN  a  I 
count  ere  carry  a  full  one-year  warranty  on  parts 
I  tabor  We  take  grant  pride  in  being  the  largest 
nufaeturer  of  low^cost  counters  in  the  entire 
i  A  Compare  specilitalions  Our  counters  are  luH- 
lured.  from  audio  to  UHF.  wHh  FET  high 
wtmce  inoiA  proper  wave  shaping  nt curtry.  and 
aW*  h*gh  quahry  epoxy  glass  plated  thru  PC 
tffl  rjonslfucbon  AH  umts  are  tOO%  manutaclured 
to  U  S  A.  All  Courtianl  hralure  1  0  ppm  accuracy 


NEW  CT-250  2.5  GHZ 


ACCESSORIES  FOR  COUNTERS 

Telescopic  ship  antenna — BNC  plug  WA-lD 
High  impedance  probe  tight  loading.  MP-1 

Low-pass  probe,  audio  use,  UM        

Direct  probe,  general  purpose  use,  DC-  i 
TaY  bail,  elevates  counter  for  easy  v**nng,  TB-7Q 
Hecrwgeabte  rternaJ  banery  pat*.  6F-* 
CT-90  oven  timebase  0  1  pprn  accuracy,  QV-1  _. 


$1 t.95 

S16  95 

its  95 

S16.95 

S99S 

Ifl.95 

59-95 


ALL  COUNTERS  ARE  FOLLY  WIRED  &  TESTED 


1QDEL 


TSO 


im 


T*0 


T-ias 


rr-aso 


■stoa 

'restart 


FftEQ.  RANGE. 


?0Hr  600  MHz 


30  Hz-S50  MHz 


10Ht-^00WHz 


lOHj-lSGHz 


10  Hz-?  5  GHz 

lyfwcatly  3  0  GHz 


lOMH*-t.5GHz, 
divide*  by  1  COO 


SENSITIVITY 


<E5n>VLoS0OVHz 


<  50 mV  to  tSOMHz 


<  10  mV»  150  MHz 
<l50mV|oeOO**Hz 


<2SmVio50MHz 
<t5mVln500MHz 
<  100  mW  to  l  GHl 


<25mV|o50MHz 

<10mVtotGHz 

<50mVto26GHi 


<  50  mV 


$ 


SPEED  RADAR 

$89.95 

complete  kit 
Sfi-7 


4  low-cost  microwave  Dopplsr 
arait  "clocks'"  cars,  planes,  boaii, 
3#S.  bikes  or  any  latgo  moving  ob- 
.  Operaies  ai  2.S  GHz  wtih  up  to 
mile  mnge    LED  AqflM  readout 

Jtaryr  ipaed  m  mies  per  hour,  hip- 

mluhAA  rfLL^Meai  ^  ^i^i^te^^S-  l^Bh«  C__J___  ._ era 

UHlrW  DUKDUl  dKnVe  MLP  li^i^BTIwKX  VEI 

jarooppler  shift.  Uses  two  i-»  cof- 
cans  lor  antenna  {not  induced! 
I  turn  on  IE  VDC  Easy  to  build— 
irilcrowave  cirturtry  is  PC  sinpline 

5  plastic  case  with  speedy  graplv 
for  a  professional  look  A  vary  uso- 
and  tull-ol-fun  Wl. 


1KJSION  ALARM 

sal  microwave  DoppJer 
isor  mat  win  detect  a  hu- 
n  as  far  as  to  Feet  away 
a  rates  on  1 .3  GHz.  and  la 

airectoddy  heal,  lighl.  or 
■ailons   Drives  up  to  lOO 

output,  normally  open  or 
led.  runt  on  IE  VDC 

MMD-3     flftJfi 


neoccooer 

3mp*»f  tone  aecoder 
j  VtfHt  PC  bcar2.  Fsi- 
s:  iOO-SODQ  Hi  ac- 
ib**?  range  via  SC^um 
vc»iiao!  rriijjial  on  567 
Ustiui  "w  icucn-iorsi 
4dat«et0i.  FSK«4t 
aeetejsscKitt- 
ontanossa*  R*so* 

Viaaifct  TO-i  56  95 


KLESTIK 
fiochmg  htt'  BlmK- 
LED  alltacls  vie- 
5  to  pick  up  inno- 
it-tooking  can  — 
i  waich  Ihe  tuni 
ai  tor  offce  desks, 
tiea  noiey  know- 
as4 
-;  •  $995 


.litGjTS 


a 


9 


RESOLUTION 


1  Hi.  10  Hz 


l  htj   tO  Hz,  100  Hr 


0  1  Hz.  10  Hz.  tOO  Hz 


0  1  Hz.  t  rtt  tO  ttt 


PRICE 


Si89fJ6 


S139-  9S 


S 1 69  95 


I19S95 


0.  1  HM  Hz,  10  Hz 


Conwen  your  existing  counter 
to  t  5  GHz 


BROADBAND 

PREAMP 


Boost  lihose  weak  sjgnaia  to  your 
scanner.  TV,  shortwave  radio  or  Fre- 
quency counter  Flat  25  riB  gain,  1  to 
1000  MHz.  3  dB  NF.  BMC  connectors. 
Runs  on  tE  VDC  or  110  VAC 
PR-S,  wired  includes  AC  adapter 


2M  POWER  AMP 

Easy  to  buid  power  arnp  has  &  times 
power  gain.  tWin.eWout.  ZWm, 
18W  out.  5W  is  for  40W  out  Same 
amp  as  featured  in  many  ham  mag- 
azine art  IcIoe.  Complete  with  all 
parts,  less  case  and  tr  relay. 

PA-t .  40W  pwr  amp  kit  53i  95 

TR.  t .  hf  sensed  T-R  relay  krt  5 1 '  -95 


MUSrC  MACHINE 
**E&  M  P*  *«  TDduce  25  o'n  - 
«nr  dancal  ant  popper  hires 
pk«s  3  ocorcrs^e  soundt.  Urs  or 
fun  ter«crb#tir  shop,  or  nort  «- 
irancea.  car  nom,  music  »e«t  etc 
HbiH  on  9V  bstiery  nr  wall  crans- 
ksrnHH  Exceisni  apoakr  volume 
anct  adjuslabie  tempo  and  pitch 
Add  oca  cast  set  iv  » runs*:*""* 


V2K 


S349.96 


$S9.95 


Rl  WIRELESS 
KITS 


SHOWN 


Pick  ihe  und  that's  right  for  yem  AH 
units  Iranamd  stable  stgnol  in  68- 
1 DH  MHz  F  M  bnnri  up  lo  30Q'  except 
lor  hi  power  FM'4  that  goes  up  to 
t/£n¥le 

FM-l  basjcumj  SSSS 

FM-£,  as  above  but  wih  added 
mfcepreamp       ...       f7  95 
Fm  a,  long  range,  high  power'  with 
very  sensHive  audeo  section,  picka 

up  voices  Iff  away $14.95 

MC-1 ,  mmiflt  ure  senate  rruke  car- 
indoetnrFM-1,2,4 SE  B5 


PACKET  RADIO 
7  *c  new  persons  art  avaiatte 
for  me  Comrnoonm  6*  (PjMAi 
or  ma  ISM-PC  iP-ie«i  Easy  as- 
sembly NO  TUNING  \  In- 
Cluctes  FREE  disk  software,  PC 
Ouuro  and  Full  Documenialtan. 


KfT 


C55c  -  •--ccselCUaH 


VOICE  ACTIVATED 

swrrcH 

Voice  activated 
ewiich  kt  provides 
switched  oulpul  with 
current  capability  up 
to  100  mA  Can  drrve 
relays,  Itgtits.  LED,  or 
even  a  tape  recorder 
motor  Ruki  on  9 
VDC, 
VS-T  lot  SS  95 


LIGHT  B£AM 
COMMUNICATORS 

Tm  nfim'its  audio  over 
Inlrared  benm  up  to 
30' — use  simple  lens- 
es  to  go  up  lo  Vk  mrie1 
Hum  tree,  uses  30  «Hx 
carrier.  Great  tor  win* 
less  earphones  or  un- 
detectaola  Bug  " 
Transmmef  -  recew- 
er  set.  LB56      *i9  95 


P-B4A 
P-IBM 
CASE  CPK 


$59  &5 
159.95 
S12.9S 


LO  NOISE  PREAMPS 
Miki  thai  reefer  come 

ALEVE1  SmaJl  size  for  easy 
insulation  wHn  Ht-Q  tuned 
input  for  peak  performance 
ExceHeni  gain  and  noise  fig- 
ure—guaranteed to  improve 
reception!"  Specify  band 
3M_PR-ir}.  .220  MHz— PH 
20.  440MHz-PR^0 

kfl     SI  795 


TELEPHONE 
TRANSMrTTER 

Mi  Of  sized  witn  profes- 
sional peffoTinanco 
Sell-powered  Irom 
phone  lmer  iTansmits 
in  FM  broadcast  band 
up  lo  l*  mtte  installs 
easily  anywhere  on 
phone  fcne  or 
phone1 
Pe-IWt  11495 


NEW 


FM  RADIO 

Full-fledged  supiirhBl, 
micro  vol  l  sensitivity, 
IC  detector  and  10,7 
MHz  IF  Tunes  Sid 
FM  troadcast  band  as 
wea  as  large  portions 
on  each  end  Ideal  tor 


"bug    recenieff.  hob- 
by experiments  or 
even  as  FM  raoio' 
FR-lkit $1995 


SPEAKER  PHONE 

Talk  on  me  phone  hands-free,  grsal  lo  put  in 
shop  or  shack,  press  Ihe  button  to  answer— no 
actual  phone  needed.  Works  same  as  commer- 
cial unrta  Talk  from  anywhere  in  room,  phone 
tir»e  powered — no  ballon/  needed  Super  lor 
farmr>f  and  conference  caHs  or  buy  two  lor 
hands-free  intercom1  Add  our  case  set  for  a  pro 

SP-1  $23.£5        Case-CSF  S1E.95 


SUPER  SLEUTH 

A  super  sensitive  am- 
plifier which  will  pick 
up  a  pin  drop  at  1f> 
feet1  Great  lor  monl- 
loring  tmby's  room  or 
as  general  purpose 
amplifier  FJIZWrrrts 
ouiput  Runs  on  fi  to 
15  veils,  uses  S-45 
ohm  speaker 
BN-9  -  (  S6  95 


BROADBAND 

PREAMP 

Very  popular  sensitive 

all-purpose  preamp, 

ideal  lor  scanner, 

TVs,  VHF/UHF  rigs, 

counters  Lo  noise.  20 

dB  gam.  100  hHz-i 

<JHz,  9V-12  VDC  op- 

e*dl'on 

SA-Ttot  S14  95 


•2  METERS 
•223  MHz 
•440  MHz 


FANTASTIC 
FM  TRANSCEIVERS 

SYNTHESIZED— ISfO  CRYSTAIS 

Ramsey  breaks  the  pnee  barrier  on  FM  rigs'  The  FX  is  ideal  lor  shack, 
portable  or  mobile.  The  wide  frequency  coverage  and  programmable  re- 
pealer splits  makes  the  FX  the  perlecl  rig  for  Amateur,  CAP  or  MARS 
application^  Packeteers  realty  appreciate  Ihe  dedicated  packet  port, 
'  TRUE-FM"  signal  &t<5  almost  instant  T/R  switching.  High  speed  packal? 
No  problem  Twelve  diode  Dh^grammed  channels,  5W  RF  output. 
ssnstrve  dual  eontaision  rece>wr  and  proven  EASY  assembly.  Why  pay 
more  for  i  used  foreign  ng  when  you  can  have  one  AMERICAN  MADE  rbv 
you}  tor  learn  Comes  cornpleie  less  case  and  speaker  mfce  Order  out 
matching  case  and  knob  set  lor  thai  pro  look 


$149 


95 


FX-iaoM^Mslars) 
FX-223krt(lWi  Meiers) 
FX-440  kit  (3S4  Meters) 
CFX  Tnatchjng  case  set 


»  *•  ■     ^   *    ■   a 


■    ■    ■     '   J    "    •    -   ■ 


....  ,   ^     ,    r   -   .    .     . 

*•  i  #  *  *  ►  i  m i       I  *-■  -*  '+  *:+  *-»  *  m 


Si 49  95 

S149.95 

.S163.9S 

$  24.95 


2  MTR  &  220  BOOSTER  AMP 

Here's  a  great  booster  for  any  2  meter  or  220  MHz  hand-held  laift. 
These  power  boosters  deliver  over  30  waits  of  DiMptA  Blowing  you  lo 
nit  tne  repeater's  full  qutenng  whie  ihe  low  notse  preamp  rentarkabry 
Improves  reception.  Ramsey  Electronics  has  sold  thousands  of  %  meter 

amp  kitsr  but  now  we  offer  completely  wired  end  tested  2  meter,  as  weft 
as  220  MH;.  uniis.  Both  have  all  the  features  oi  ihe  nigh-prlcod  boost- 
ers at  a  fraction  of  l  he  cost. 
PA  1 0  2  MTR  POWEH  BOOSTER  (10  X  power  gamf 

Fully  wired  &  tested    .  .  .  $6996 

PA-20 220  MH*  POWER  I3COSTER  (e  X  power  gawnj 

Puffy  wired  1  tested    .  .  ,  18949 


QRP  TRANSMITTERS     HAM  RECEIVERS 


20, 3D,  40,  BOW 
CW  TRANSMITTERS 


Jom  Ihe  tuft  on  QRP'  Thousands  erf  ihese  rmti-'-gs  rare 
bean  sold  and  tons  of  DX  contacts  have  seen  made 
imagine  working  Eastern  Europe  with  a  S30  transmit- 
ter— that's  ham  radio  ai  its  best1  These  Cvv  rigs  ere  ideal 
males  to  the  receivers  at  right  They  have  two-position 
variable  crystal  control  (one  popular  QRP  XTAL  includ- 
ed), one  watt  output  and  buill-in  antenna  swilch.  Huns  on 
12 VDC,  Add  our  matching  caee  and  knob  sal  lor  a  hand- 
some finished  look. 
Vourchoioaol  bands  $29.95 

tSpeafy  band  OR P-20. 30,  40  or  10) 
Matching  case  a  knob  set,  CO***  SlE9i 


E-Z  KEY  CMOS  KEYER 


Send  perfect  CW  within  an  hour  ol  receiving  Ihis  kill 
Eaiy-to-build  kit  has  sidelone  oscillator,  speed  control 
and  keys  moat  any  trans-minor  Runs  for  months  on  a  9  V 
battery.  26-page  rnanual  giws  Ideas  on  making  your 
own  key  tor  extra  savings  Add  our  matching  case  set 
for  complete  station  took. 
CW-7kil        ...  ...,  *2495 

ubitwiij  i  n    ii  rrw  sizas 


ACTIVE  ANTENNA 


Cramped  for  space'  Gel  longwrns  performance  with 
this  desktop  antenna.  Property  designed  unM  has  dual 
HFand  VHF  circuitry  andbuih-ln  whip  antenna,  as  well 
as  external  jack.  RF  gain  control  and  9V  operation 
makes  unit  ideal  for  SvVLs.  traveling  hams  or  scanner 
buffs  who  need  hotter  reception.  The  matching  case 
and  knob  set  gives  the  unit  a  hundred  doiar  took4 
AA7K*  f24j95 

4  ..nob  set.  CAA  S1Z95 


20, 30, 40, 80M 
All  Mode  RECEIVERS 


Bind  your  own  men  ham  tf  alkai  Sensitive  aO^nooc 
AM.  CW.  SSB  receivers  use  dwect  coevereion  design 
with  NE602  IC  as  taalured  m  QST  and  ARRL  hand- 
books Very  sensitive  var actor  tuned  over  entire  band 
Pfenty  of  speaker  volume  Runs  on  9V  oartery  Very 
EASY  to  build,  lots  of  fun  and  educational— Ideal  for 
beginner  or  old  pro.  Mew  30-page  manual  Add  ihe  case 
set  for  well- fined  professional  look. 

Your  choice  ol  bands  ......  329  95 

(Specfry  band  Hfi-20  HH-30.  HR-40.  HB-flO] 
Maicfnng  ease  t  knob  set  CHR  $t?9S 


2,  6. 10  MTR,  220 
FM  RECEIVERS 


SPEECH  SCRAMBLER 


Communicate  in  total  privacy  over  phone  or  radio.  Kit 
features  full  duplex  operation  using  frequency  inver- 
sion. Both  mike  and  speaker  or  line  irWout  connections. 
Easy  hookup  to  any  radio,  and  telephone  use  requires 
no  direct  conned  Ion!  Easy  lo  build  2  IC  circuit  Can  also 
be  used  to  descrambte  many  ?  way  radio  signals  F~m- 
rthyc^xkrtoflwTftirhehandson^caseAknc^jse^ 
SS-7  Put  .  S29-95 

Matching  case  &  knot-  sel  CSS  £12  95 


SHORTWAVE  RECEIVER 


Keep  an  ear  on  the  local  repealer  gang,  monitor  the  cops, 
check  out  the  weather  or  just  plain  liaien  around.  These 
sensilrve  superhet  mi  .'iwr.  are  iusi  inc.:  ncKet  They  lunn 
any  S  MHz  portion  of  the  bend  and  have  smooth  varaclor 
toning,  dual  conversion  with  ceramic  IF  fillers,  AFC.  ad- 
justable squelch  and  plenty  of  speaker  volume  Runs  on 
9V  ban  e  ry  and  performance  thai  nv  at*  (tie  big  rigs!  For  a 
cornpasfe  finished  pro  took,  add  our  matching  case  and 
knob  set  wen  screened  graphics 
FM  commuTMcatJons  receiver  M*  ...  ....  S29  9ft 

Specify  band  FR  146  (2mj  FEB  ffimL  FR10  |10m).  FR- 

a2fl(220MMz> 
Matching  case  A  knob  set,  CFR       . .... f  12 95 


FM  STEREO  TRANSMITTER 


Ruri  your  own  stereo  FM  station*  Transmit  a  stable  signal 
in  the  standard  FM  broadc asi  band  thrcogrwui  the  house, 
dorm  or  ne^hborhood  Connects  easily  :o  ime  outpuu  on 
CO  pisy^t  tape  decks  etc  Runs  on  9V  balle^y  has 
internal  wfnp  antenna  and  external  anienna  jack.  Add  rxn 
case  set  for  a  "station"  too*? 

FM-10M  ..., „., ..S2995 

Matching  case  set,  CFM  ...  .     $1295 


AIRCRAFT  RCVR 


Fantastic  receiver  thai  captures  the  world  with  |usi  a 
12'  antenna!  Can  receive  any  ?  MHz  portion  rrom  4- 1 1 
MHz.  True  superhet  has  smooth  varactor  lunmg.  AQC, 
PFgam  conirol,  plenty  of  speaker  votumo  and  runs  on  a 
9V  battery.  Fascinating  Seoul,  school  or  club  project 
provides  hours  of  tun  for  even  Ihe  most  serious  DXer, 
For  the  car  consider  our  shortwave  converter.  Two 
SwrtchabJe  bands  (in  3-22  MHz  range),  each  t  MH; 
wide— tunable  on  your  car  raoc  dial.  Add  some  interest 
10  your  drive  home! 
Shortwave  receiver  M,  SRI 
Shortwave  ccrrvener  tat.  SO 
Matching  case  set  kif  SRI rCSR 
Matching  case  ser  for  SO, CSC       . 


S29  95 
(27.95 

Si  2  95 
S12.95 


Hear  exciting  aircraft  commurticalioni— pick  up  planes 
up  10  1QO  miles  away1  Receives  110-136  MHz  AM  air 
band,  smooth  varactor  tuning  superhet  with  AQC.  ce- 
ramic fftot.  adjustable  squelch,  excellent  sensrtrviiy  and 
tots  of  Speaker  volume .  Runs  on  9V  battery  Great  lor  air 
Shows  or  just  hanging  around  the  a*porr  Mew  30-page 
cnanuad  detat*  piot  raeV  am.  Add  case  set  tor  "pre" 
took 

AR-lkaT  .  ...  £2*9S 

Matching  case  set.  CAR         ¥12  94 


TERMS:  Salialptlmll  tfuaTiniefrd.  £.iirt1irt*  for  ID  |h||AB|M      tf%  H 1%  P  Vfe  a9      BT%  Jb\   I     I 

ClH>B,  H  notplBBiwd  rillirninnri9iniil  lom>.  fdi  rt-  W*  l*l  |'        AJ  P  [U      JPf|\  m  §Jk  I 

716-924-4560 

FAX  716-924-4555 

RAMSEY  ELECTRONICS.  INC.  793  Canning  Parkway,  Victor,  NY  14564 
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Figure  3.  Its  easy  to  ho&k  up  the  Extender  to  your  radios. 


FIG.l 


Figure  2.  The  5 -pin  DIN  jack  wiring. 


Jay  configuration).  The  LED  indicators  are 
optional,  but  they  do  give  a  visual  indication 
as  to  which  channel  is  active.  I  use  a  red 
LED  Tor  "CHNL  A,"  green  for  "CHNL  B  " 
and  yellow  for  POWER  ON. 


Transmit  Audio  Circuit 

The  transmit  audio  section  is  identical  to 
the  original  article.  The  speaker  output  of 
one  receiver  goes  through  a  470k  ohm  resis- 
tor (R15,  R17),  to  a  Oil  |*F  capacitor  (CI 7, 
CI 8),  then  terminates  at  the  microphone  in- 
put of  the  other  transmitter.  The  values  of 
the  resistor/capacitor  network  may  vary,  de- 
pending on  your  radio*  but  the  device  has 
been  found  to  work  with  several  different 
types,  h  is  suggested  that  the  network  be 
placed  directly  at  the  I/O  jacks  (Jl,  J2),  in- 
stead of  on  the  PC  board.  See  Figure  2. 

Wiring  It  Up 

Figure  3,  the  wiring  diagram,  shows  how 
simple  it  is  to  hook  it  up  to  your  radios. 


by    FGR  CIRCUITS 


* 

JL 

2 
1 

L 
* 

:i 

4 
9 

LM     ^£— n.  j a 


XCVR  "A"  speaker  output  goes  to  CHNL 
"A"  input;  CHNL  "A"  output  (MIC/ PTT) 
goes  to  XCVR  "B"  microphone/PTT  jack 
(reverse  for  the  other  channel).  XCVR  "A" 
should  be  on  your  2  meter  repeater  channel, 
or  can  be  on  simplex.  XCVR  +*B"  can  be  on 
your  2  meter  repealer  channel,  or  can  be  on 
simplex.  XCVR  tlB"  can  be  on  any  simplex 
channel,  preferably  on  either  220  or  440 
MHz,  to  prevent  desense. 

Operation 

To  use  the  unit,  plug  in  the  appropriate 
cables  lo  the  transceivers.  The  input/out- 
put jacks  (JL  J2)  of  the  extender  are  wined 
the  same*  so  ail  you  need  to  make  up  are 
the    cable    connectors    going   to    your 

transceivers.  Refer  to  your  ra- 
dio's manual  for  correct 
wiring  and  types  of  connec- 
tors required. 

Select  XCVR  "A"  lo  an  ac- 
tive  repeater  channel:  set  the 
volume  control  on  the  receiv- 
er to  about  halfway  on  each 
radio  for  initial  tests.  Monitor 
on  another  receiver;  set  to 
XCVR  "B"  transmit  frequen- 
cy* and  adjust  the  25k  pot 
(RI)  to  where  the  circuit  keys 
XCVR  "B" 

Now  adjust  the  receiver 
volume  to  where  the  audio  has 
good  quality.  Again,  these  val- 
ues may  need  to  be  changed  to 
fit  your  radio,  but  they  should 
be  correct  for  most  units.  Now 
you  can  do  XCVR  "B;*  which 
is  the  same  procedure.  The  5- 
pin  DIN  jack  wiring  is  shown 
in  Figure  2. 
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Figured  PC  board  pattern  and  parts  placement. 


Construction 

The  circuit  can  be  con- 
structed on  a  printed  circuit 
board  from  FAR  Circuits  (see 
note  at  the  end  of  the  Pans 
List).  Place  the  board,  along 
with  the  associated  switches, 
LEDs  and  jacks,  in  a  metal 
box  of  your  choice  and  mount 
it  in  a  suitable  location  near 
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ASTRON 


COR 


ION 


9  Autry 

Irvine,  CA  92718 

(714)  458-7277  •  FAX  {714}  458-0826 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  •  NIGH  QUALITY  •  RUGGED  •  RELIABLE 


MODEL  VS-50M 


SPECIAL  FEATURES 

•  SOLID  STATE  ELECTRONICALLY  REGULATED 

•  FOLD-BACK  CURRENT  LIMITING  Protects  Power  Supply 
from  excessive  current  &  continuous  shorted  output 

•  CROWBAR  OVER  VOLTAGE  PROTECTION  on  all  Models 

eicepi  RS  3A.  AS4A,  AS  5A.  RS^i.  RS  5L 

•  MAINTAIN  REGULATION  &  LOW  RIPPLE  at  low  line  input 
Voltage 

•  HEAVY  DUTY  HEAT  SINK  •  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORD  excepl  for  RS-3A 

•  ONE  YEAR  WARRANTY  *  MADE  IN  U.SA 


PERFORMANCE  SPECIFICATIONS 

•  INPUT  VOLTAGE:  105-125  VAC 

•  OUTPUT  VOLTAGE:  13.8  VDC  t  0.05  volts 
(Internally  Adjustable:  11-15  VDC) 

•  RIPPLE  Less  than  5mu  peak  to  peak  (full  load  & 
low  line) 

•  All  units  available  in  220  VAC  input  voltage 
(except  for  SL-11A) 


SLSE 


LOW  PROFILE  POWER  SUPPLY 

Colors  Continuous 

MODEL  Gray     Black    Duty  (Amps) 

SL-11A  .  .  7 


SL-11R 
SL-11S 
SL-11R-RA 


7 
7 
7 


ICS* 

(Amps) 

11 
11 

11 
11 


Size  (IPC) 

25A*7  *9a/« 
25A  *  1%  *  93/« 
43/**7    *93A 


Wlllbs. 

12 
12 
12 
13 


RS  L  SERIES 


POWER  SUPPLIES  WITH  BUJLT  IN  CIGARETTE  LIGHTER  RECEPTACLE 

Continuous  ICS* 

MODEL  Duty  [Amps]  [Amps] 

RS-4L  3  4  3ft*  6ft"  7% 

RS-5L  4  5  3ft  "6ft  *7% 


Size  UN) 
H'W*D 


Shipping 
WL  M 

6 
7 


RM  SERIES 


MODEL  RM-35M 


19"  RACK  MOUNT  POWER  SUPPLIES 

Continuous 
MODEL 
RM-12A 
RM^35A 
RM-50A 
RM-60A 

Separate  Voll  and  Amp  Meters 
RM-12M 
RM-35M 
RM-50M 
RM-60M 


Duty  [Ampsl 
9 
25 
37 
50 

9 

25 
37 
SO 


ICS* 
[Ampsl 

12 

35 

50 

55 

12 
35 
50 
55 


Size  UNI 

HxWxD 

51Ax19x8  i 

5ft  x  19  x  12ft 

5ft  X  19  x12  V? 

7  x19  x12V? 

5Vix19x8Vi 

5ft  x  19  x  12ft 

5ft  x  19  x  12ft 

7  x  19  x  12  ft 


Shipping 
Wt  [lbs] 

16 

38 

50 

60 

16 

38 
50 
60 


RS  A  SERIES 


MODEL  RS-7A 


MODEL 

RS-3A 

RS-4A 

RS-5A 

RS-7A 

RS-7B 

RS-10A 

RS-12A 

RS-12B 

RS-20A 

RS-35A 

RS-50A 
RS-70A 


Colors 
Gray        Black 


* 

t 


■ 


Coititilit 
Duty  [Asps] 

2.5 

3 

4 

5 

5 
7,5 

9 

9 

16 

25 

37 
57 


ICS* 

(Alps) 

3 

4 

5 

7 

7 

10 

12 

12 

20 

35 

50 
70 


SiZ*  {LNl 
H  x  W  x  D 

3  x  4ft  x  5ft 
3ft  X  6Ti?  x  9 

3ft  X  6Va  X  1% 
3ft  x  6ft  x  9 

4  X  7ft  x  10ft 
4  X  7ft  x  10ft 

4ft  x  8  x  9 

4  X  7ft  X  10ft 

5  x  9  x  10ft 

Sx  11  x  11 

6  x  13ft  x  11 
6  x  WA  x  121 


Sitppii! 
WL  [Hi] 

4 

S 

7 

9 

10 

11 

13 

13 

18 

27 

46 
18 


RS-M  SERIES 


MODEL  RS-35M 


MODEL 

•  Switchable  volt  and  Amp  meter 
RS12M 

*  Separate  volt  and  Amp  meters 
RS-20M 

RS-35M 
RS-50M 

RS-70M 


Cotliiuii 
Dity  (Ampsl 

9 

16 

25 

37 
57 


ICS' 

l*"Ml 

12 

20 

35 

50 
70 


Sizi  (M| 
H  x  W  x  D 

4ft  X  8  x  9 

5  X  9  X  10ft 
5x  11  x  11 

6  X  135/*  X  11 

6  x  133/<   x  12\ 


Shippitg 
WL  (lbs.) 


13 

18 
27 

46 

48 


VS-NI  AND  VRM-M  SERIES 


Separate  Volt  and  Amp  Meters  •  Output  Voltage  adjustable  from  2-15  volts  •  Current  limit  adjustable  from  1 .5  amps 
to  Rill  Load 

MODEL 

VS-12M 
VS-20M 
VS-35M 
VS-5QM 


Ctitititlft 

Duty  (Aapsj 

@13.8VDC  @10VDC  @5VDC 

9               5  2 

16               9  4 

25             15  7 

37             22  10 


(Amps] 
@118V 

12 

20 

35 

50 


Sizi  [IN] 
Ixffxl 

4ft  x  0  x  9 

5  x  9  x  10ft 

5  X  11  X  11 

6  x  13ft  x  11 


StifpNl 
Wt  [lis.) 

13 

20 
29 
46 


MODEL  VS-35M 


Variable  rack  mount  power  supplies 
VRM-35M  25  15 

VRM-50M  37  22 


7 
10 


35 
50 


5ft  X  19  X  12ft 
5ft  x  19  x  12ft 


38 
50 


RS-S  SERIES 


MODEL  RS-12S 


Built  in  speaker 

MODEL 

RS-7S 
RS-10S 
BS-12S 
RS-20S 

SHIS 


Colors 
Gray        Slack 


Ctitinms 
litf  (Asps) 

5 

7.5 
9 
16 

7 


ICS' 
Aapi 

7 
10 
12 


11 


Sizi  [IK) 
H  x  WxD 

4  X  7ft  x  10ft 
4  X  7ft  X  10ft 

412  x  8  x  9 
5  x  9  x  10ft 

2*  x  Tk  x  9ft 


Shipping 
Wt.  (IIlI 

10 

12 

13 

16 

12 
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Courteous  Service  .  Discount  Prices  .  Fast  Shipping 


P.O.  Box  567  •  Van  Nuys,  CA  91408 


TELEPHONE  LINE  TEST 
HANDSET 


AT&T  #  206A2 

These  rugged  Sine  test  hand- 
sets were  originally  designed  for  u&e  with  AT&T's 
"Craft  Access1'  computer.  They  can  be  used  like  any 
other  line  tesi  handset,  but  they  have  special  features 
which  may  or  may  noi  be  useful,  in  addition  to  the 
touch-tone  keypad,  talk/monitor  switch,  alligator  dtp 
leads,  4  conductor  modular  jack  and  tool  belt  clip, 
these  units  have  a  LCD  screen  and  function  button/ 
Joystick  for  use  with  AT&T's  "Craft  Access"  computer. 
For  the  average  user,  the  extra  features  mainly  ailow 
you  to  adjust  the  volume  and  program  in  phone  num- 
bers. The  main  drawback  to  these  units  is  that  they 
contain  batteries  that  require  recharging t  and  the  test 
set  should  be  recharged  when  not  in  use.  The  size  of 
the  unit  Is  12.5"  long  X  4.5"  wide.  Brand  new,  in  the 
box.  They  Include  2  ni-cad  battery  packs,  a  charger 
and  instructions. 


CAT#PTS-206 


$60.00  £,r 


6  VOLT 

4  AMP/HR 

GELL  CELL 


Panasonic*  LCH6V4P 

Rechargeable  Gell  Ceil 

battery. 

Measures:  2.75"  X  1.87" 

X  4"  high. 

CAT#  GC-64 


$12.00 


each 


8  mm  Video 

Camcorder 

Users! 


(USED)   "HI-8" 
VIDEO  CASSETTE 


We  have  a  new  supply  of 
these  poputer  T-120 
(120  minute)  Hi-8  video 
cassettes.  These  are 
top  quality,  metal  oxide 
cassettes  that  were  used 
for  a  short  time,  then 

buik-erased.  Eaeih  cassette  has  its  own  plastic  storage 
box.  New,  they  would  sell  for  considerably  more  than 
we're  asking.  We've  sokJ  thousands,  and  our  custom- 
ers love  them. 


10  for 

$28.00 


$3.00 


each 


CAT#  VCU-8 


ORDER  TOLL  FREE 

1-800-826-5432 

CHARGE  ORDERS  In  Visa,  MasterCard  or  Discover 


TERMS:  Minimum  order  S10  flQ  Shipping  a^d  i-ardling  lor1he  Ja  eonia^nlal  U.3-.A 
$4-M  ypr  ordgf   AH  oBics  inc&apgi  AK,  HI ,  PR  gr  Canada  must  pay  rul!  ahtppmg.  All 
orders  deliMiered  «  CAUFQflJMlA  must  ktcIuus  EtatB  sates  iax  1 7  jjft.  ?,3%,  7  75%. 
B  2E%,  g  5%)  .QLianditiea  umilad.  NOC.O.Q.  Prices  subject  1d  srsargewtoutrsiyHoe. 


MAIL  ORDERS  TO: 

ALL  ELECTRONICS 

CORPORATION 

PO.  Box  567 

Van  Nuys, 

California 

91408 

FAX  (ai8)  781-2653 


[call  Or  Write 
For  A  Free 

64  Page 

CATALOG 

Outside  the  U.S. A- 

sgnd$2.aopp5tajg. 
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Figure  5.  5-/?iVi  DIN  plug  output  to  various  radios. 


the  transceivers.  The  fuse  Fl  and  the  switch 
SI  arc  mounted  off  the  PC  board  on  the  en- 
closure box.  The  cost  of  this  project  is  less 
than  $50  if  all  the  parts  are  purchased  new; 
less,  of  course,  if  you  have  a  good  junk  box. 
Pinouts  for  various  radios  can  be  found  in 
Figure  5  in  this  article. 


Reminders 

Remember  to  wait  for  the  repeater 
squelch-tail  to  drop  before  trans- 
mitting through  the  extender.  Be  advised: 
You  have  just  created  a  remote  base, 
which  you  must  ID  as  such,  per  FCC 
rules. 


Integrated  Circuit 

U1,2 

Transistor 

Q1.2 

Q3,4 

Diodes 

D1,2 

D3 

Z1.2 

LED1 

LED2 

LED3 

Resistors 

R1.8 

02,9,14,16 

R3,1Q 

R4P11 

R5,12 

R6,7,13 

R15,17 

Capacitors 

01,10,17,18 

C2,11 

C3t12 

04,7,9,13,16 

QBM 

C6,8P15 

Jacks 

J1.2 

J3 

Plugs 

P1,2 

P3 

Switch 

S1 

Fuse 

F1 

FH1 

Other 

Cabinet 

PC  Board 

A  drilled  and  etched  PC  bos 

18N640  Field  Ct.,  Dundee  IL  60118 


Parts  List 

LM386  audio  amp 

RS  276-1731 

1RF511  Power  MQSFET 
2N2222  NPN 

RS  276-2072 
RS  276-2009 

lN270(or1N914/1N4148) 
1N4G01  50V/1A 
iN4744Zener,  15V/1W 
RedT-1  3/4 
Yellow  T-1  3/4 
Green  T-1  3/4 

RS  276-1122 
RS  276-1101 

RS  276-041 
RS  276-021 
RS  276-022 

25k  ohm  PC  mount  pot 
10  ohm,  1/2W 
15kohmp  1/4W 
1 0k  ohm,  1/4W 
2.2k  ohm,  1/4W 
1k  ohm,  1/4W 
470k  ohm,  1/2W 

RS  271 -001 
RS  271-1337 
RS  271 -1335 
RS  271 -1325 
RS  271 -1321 
RS  271 -053 

0.1  (IF/50V  Mylar 
0.001  UF/50V  disc 
10  nF/16V  tantalum 
001  uP/50V  disc 
100  ^iF/35V  electrolytic 
22  u F/1 6 V  tantalum 

RS  272-1069 
RS  272-1 26 
RS  272-1436 
RS  272-131 
RS  272-1028 
RS  272-1437 

5-pin  DIN 

5  mm/2.1  mm  power 

RS  274-005 

RS  2/4-1565 

5-pin  DIN 

5mm/2. 1mm  power 

RS  274-003 
RS  274-1567 

SPST  sub-mini 

RS  275-612 

.315A/5x20mm 
Fusehotder,  5x20mm 

RS  270-1249 
RS  270-362 

Metal                                                 RS  270-253 
Universal  Board                               RS  276-168 
for  this  project  is  available  for  $7.50  plus  $1.50  S&H  from  FAR  Circuits, 
)113. 
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As  a  member  of 

the  Electronics  Book  Club  -  -  * 

. , .  you'll  enjoy  receiving  Gub  bulletins  every  3-4 
weeks  containing  exciting  otters  on  the  latest 
books  in  the  field  at  savings  of  up  to  50%  off 
regular  publishers'  prices.  Jf  you  want  the  Main 
Selection  do  nothing  and  it  wilf  be  shipped  auto- 
maiically.  If  you  want  another  book,  or  no  book 
at  aJi ,  simply  return  the  reply  form  to  us  by  the  date 
specified.  You'll  always  have  at  least  10  days  to 
decide.  And  you'll  be  eiigibie  for  FREE  BOOKS 
through  our  Bonus  Book  Program.  Your  only 
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The  Solar  Control-ar 

A  solar  panel  charge  controller  for  all  seasons. 


by  Joel  R,  Donaldson  WB5PPV 


My  home  is  on  wheels.  My  ham  shack  is 
on  wheels,  t  live  in  an  old  motor  home, 
often  staying  for  months  in  remote  areas  that 
lack  any  AC  power  I'm  no  rugged  old  geezer 
when  ii  comes  to  creature  comforts,  however. 
My  idea  of  roughing  it  is  having  to  warm 
something  up  on  the  gas  stove*  instead  of  cau- 
terizing it  in  the  microwave,  Given  this  affini- 
ty for  modem  gadgets  {and  my  inability  to 
convert  my  Yaesu  to  operate  on  propane  gas), 
I've  been  forced  to  come  up  with  alternate 
ways  of  obtaining  electricity  for  my  comfort 
and  pleasure.  My  RV  came  equipped  with  a 
big.  stupid  Onan  generator.  It  uses  a  little  less 
than  a  gallon  of  fuel  for  every  hour  of  opera^ 
Hon.  regardless  of  whether  or  not  it's  power- 
ing anything.  It's  cranky  to  start  on  cold 
mornings.  It  interferes  with  my  TV  and  HF 
reception.  During  weekly  skeds  on  20  meters, 
I  find  myself  shouting  into  the  microphone  to 
make  myself  heard  over  it.  It  hunts,  surges, 
and  revs  for  no  apparent  reason.  It  sets  off  my 
smoke  alarms,  even  when  it  isn't  actually  on 
fire.  In  short,  it  stinks.  Literally. 

After  several  months  of  power  generation 
aggravation,  1  bought  a  combination  invert- 
er/battcry  charger  so  1  wouldn't  have  to  run 
the  generator  all  the  time.  It's  coolness  incar- 


nate! It's  85  to  90  percent  efficient,  and  com* 
pletely  silent.  You  have  120  volts  AC  when- 
ever you  want,  with  the  flick  of  a  switch.  Yep, 
Til  only  have  to  run  the  generator  for  several 
hours  a  day  now.  just  long  enough  to  recharge 
the  RV  batteries,  right?  Well,  not  exactly.  As 
it  turns  out,  you  can  only  raptd-chaigc  a  lead- 
acid  battery  up  to  about  75  percent  of  its  total 
capacity.  After  that,  the  last  25  percent  takes  a 
long  lime,  regardless  of  how  big  your  battery 
charger  is.  Try  to  save  some  time  by  really 
cranking  up  the  charge  current  and  all  you  get 
is  a  boiling  battery  with  melted  plates.  Great, 
Now  I  can  run  the  generator  for  two  hours  to 
build  up  the  bulk  of  the  battery  charge,  and 
then  run  it  for  another  four  or  five  hours  just 
to  top  it  off.  Or  I  can  shut  it  down  after  sever- 
al hours  and  live  with  undercharged  batteries, 
right? 

Well,  not  exactly.  As  it  turns  out,  an  excel- 
lent method  for  prematurely  ruining  a  lead- 
acid  battery  is  to  consistently  undercharge  it. 
In  the  process  of  discharging,  the  lead  plates 
in  a  battery  are  convened  to  lead  sulfate.  If 
the  battery  is  promptly  and  fully  recharged, 
this  sulphation  is  almost  completely  driven 
back  into  solution,  leaving  the  plates  essen- 
tially unchanged.  However,  if  the  battery  is 
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not  completely  recharged,  the  sulphation  hard- 
ens into  a  form  thai  is  eventually  not  remov- 
able with  any  amount  of  recharge.  When  this 
happens,  there  is  less  plate  area  available  in 
which  chemical  reactions  can  occur,  and  the 
battery  permanently  loses  capacity.  The  pro- 
cess continues  until  the  battery  can't  hold  any 
charge  at  all,  and . . .  it's  toss  time! 

So  much  for  quick  charges  with  the  genera- 
tor I  really  need  a  scheme  that  provides  a  gen- 
tle, continuous  low-current  battery  charge 
over  long  periods  of  time,  say  maybe  five  to 
eight  hours,  something  that  is  quiet,  doesn't 
stink  or  guzzle  gasoline,  is  easy  to  maintain, 
and  doesn't  need  to  be  attended  while  it's  do* 
ing  its  thing. 

Well,  you  know  what  the  answer  had  to  be. 

Shortly  after  I  mounted  four  53  watt 
Siemens  solar  panels  on  the  roof  of  the  RV,  I 
began  to  search  for  a  good  chaigc  controller,  1 
looked  at  both  the  store-bought  and  the  roll- 
your-own  types*  Most  charge  controllers  don't 
exactly  teeter  on  the  leading  edge  of  technolo- 
gy, but  the  way  some  of  them  work  is  still 
kind  of  neat.  Unfortunately,  all  of  them  I 
looked  at  suffered  from  at  least  one  of  the  fol- 
lowing maladies: 

•1,  They  were  expensive. 

•2,  They  were  either  incapable  of  control- 
ling a  large  number  of  solar  panels  (typical ly 
being  limited  to  a  maximum  of  8  to  15  amps), 
or  they  wouldn't  work  with  anything  less  than 
a  large  number  of  panels. 

■3.  They  were  inefficient,  with  a  significant 
percentage  of  the  panel  array's  total  power 
output  being  wasted  as  heat  within  the  charge 
controller. 

■4.  They  lacked  truly  useful  metering  capa- 
bilities. 

■5.  They  lacked  sufficient  adjustability,  or 
the  adjustments  wouldn't  stay  put. 

•6.  They  couldn't  be  manually  bypassed  in 
case  of  failure  or  for  routine  battery  equaliza- 
tion, 

•7,  They  had  little  (if  any)  immunity  to 
strong  RF  fields. 

With  these  problems  in  mind,  I  set  out  to 
design  my  own  controller  In  addition  to 
avoiding  everyone  else's  pitfalls,  I  had  to 
make  the  final  design  simple  and  use  readily- 
available  pans,  Because  several  hundred  to 
several  thousand  amp-hours  of  storage  batter- 
ies represent  a  considerable  investment,  the 
design  also  had  to  be  reliable.  No  one  wants  to 
leave  their  house,  RV  or  repeater  site  unat- 
tended for  an  extended  period,  only  to  later 
discover  that  the  controller  has  failed  in  ihe 
"on"  position,  indefinitely  subjecting  their 
batteries,  inverter,  radios  and  other  appliances 
to  the  full  18  to  20  volts  produced  by  their  so- 
lar panels.  Or,  just  as  bad,  failed  in  the  "off' 
position,  with  the  batteries  totally  Tango  Uni- 
form. 
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Series  Control  Scheme 

In  my  survey  of  what's  already  out  there,  I 
found  that  one  of  three  different  techniques 
may  be  used  in  ihe  typical  charge  controller  to 
limit  the  solar  panel's  output  upon  completion 
of  battery  charge.  Each  technique  has  its  own 
advantages  and  disadvantages. 

See  Figure  I.  The  series-regulated  ap- 
proach uses  a  switch  in  series  (surprise!)  with 
the  solar  panel  output  to  disconnect  the  solar 
panels  from  the  batteries  as  soon  as  the  de- 
sired level  of  charge  is  reached.  The  biggest 
advantage  of  this  scheme  is  probably  its  sim- 
plicity. As  with  the  other  approaches,  the  ac- 
tual switch  may  be  a  relay  contact,  or  one  or 
more  power  transistors.  The  relay-types  cycle 
on  and  off  at  long  intervals  (from  several  min- 


Figure  3.  Diversion  control  scheme. 

utes  to  several  hours,  typically),  while  designs 
that  use  power  transistors  may  cycle  at  rates 
up  to  several  tens  of  kHz,  k  l&  Pulse  Width 
Modulation. 

Shunt  Control  Scheme 

The  shunt-regulated  approach  shorts  out 
the  solar  panels  as  soon  as  the  batteries  are 
charged.  Solar  panels,  being  essentially  con- 
stant-current sources,  are  in  no  manner 
harmed  by  being  shorted  indefinitely.  The 
output  voltage  just  drops  to  almost  nothing  as 
the  current  increases  only  very  slightly  above 
its  normal  value.  With  a  really  low-impedance 
shunt  switch,  the  shorted-out  power  dissipa- 
tion can  be  held  to  very  low  levels.  Note  that 
a  blocking  diode  or  secondary  switch  is  used 


in  conjunction  with  the  shunt  switch  in  order 
to  avoid  also  shorting  out  the  connected  bat- 
teries (definitely  something  to  avoid!).  Al- 
though the  additional  diode  or  switch  compli- 
cates this  approach  somewhat,  it  still  has  the 
advantage  of  being  a  relatively  simple  scheme 
to  implement. 

Diversion  Control  Scheme 

Unlike  the  previous  techniques,  the  diver- 
sion-regulated approach  doesn't  attempt  to 
prevent  energy  from  reaching  the  battery  as  it 
reaches  full  charge,  but  instead  siphons  off 
excess  energy  so  as  to  maintain  the  desired 
battery  voltage.  As  the  batteries  top  off,  the 
controller  automatically  switches  a  load  bank 
across  ihem,  so  as  to  keep  the  voltage  from 
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Approx. Full-Scale 
Current  (Amps): 

R2  Resistance 
(Ohms): 

Length  14  Ga.  Wire: 
(Inches): 

5 

0.0100 

47.54 

10 

0.0050 

23.77 

15 

0.0033 

15.85 

20 

0.0025 

11.89 

30 

0.0017 

7.92 

50                | 

|       0.0010 

4.75 

Table  1.  Meier  shunt  details  (see  text). 


climbing  any  higher.  As  the  load  bank  starts 
to  overwhelm  the  output  from  the  solar  pan- 
els, the  battery  voltage  begins  lo  drop,  eventu- 
ally reaching  a  point  at  which  the  load  bank  is 
automatically  disconnected.  This  connection- 
disconnection  process  continues  as  long  as  the 
solar  panels  arc  producing  a  surplus  of  power, 
thereby  preventing  overcharge.  A  big  advan- 
tage of  these  controllers  is  that  they  don*  i  care 
what  son  of  power  source  is  actually  doing 
the  battery  charging;  all  they  are  concerned 
with  is  keeping  the  battery  voltage  from  ex- 
ceeding a  set  value.  This  makes  them  useful 
in  situations  where  solar  battery  charging  is 
supplemented  by  other  charging  sources  (like 
wind  chargers  or  water  turbines).  No  matter 
how  many  different  charging  sources  you  add 
to  a  battery  bank,  just  one  diversion  regulator 


will  control  them  all,  as  long  as  the  combined 
current  output  from  all  sources  does  not  ex- 
ceed that  of  the  regulator  or  the  load  bank  at- 
tached to  it,  The  biggest  disadvantage  of  this 
scheme  is  probably  the  load  bank  require- 
ment, which  forces  you  to  figure  out  what  you 
are  going  to  do  with  any  surplus  power  pro- 
duced by  the  system. 

One  nice  thing  about  all  three  of  these  tech- 
niques is  that  once  the  batteries  have  reached 
a  state  of  complete  charge,  the  excess  solar 
energy  does  not  necessarily  have  to  be  dis- 
carded but  can  be  instead  used  to  power  other 
lower-priority  loads.  In  the  case  of  the  series 
and  shunt  regulation  schemes*  all  you  have  10 
do  is  substitute  a  power  diversion  switch  for 
the  existing  disconnecting  or  shorting  switch. 
For  diversion  regulation  systems  you  just  con- 


nect your  alternate  load  in  place  of  the  con- 
troller^ load  bank.  Any  electrical  load  will 
suffice,  so  long  as  it  is  tolerant  of  frequent 
disconnects  from  power  In  the  case  of  diver- 
sion regulation,  the  load  must  also  be  ever* 
present,  and  must  be  large  enough  to  be  capa- 
ble of  swamping  the  output  of  the  solar  panels 
on  even  the  sunniest  of  days.  Good  potential 
candidates  for  load  banks  would  include  wa- 
ter pumps  (you  can  always  stand  a  little  more 
water  in  the  stock  lank  as  soon  as  the  batteries 
finish  charging),  cooling  fans  (keep  the  wife 
and  the  chicken  coop  cool)  and,  in  larger  solar 
installations,  hot  water  preheating  or  electri- 
cal generation  of  hydrogen  gas  (for  later  use 
as  a  fuel). 

Note  that  all  three  of  these  regulation  tech- 
niques are  typically  implemented  with  satu- 
rated on-off  switching.  Theoretically,  you 
could  incrementally  adjust  the  amount  of  volt- 
age or  current  being  produced  by  your  panels 
as  the  battery  charge  increased,  using  pass 
transistors  biased  in  a  linear  mode.  The 
biggest  practical  disadvantage  to  this  tech- 
nique probably  lies  in  the  tremendous  amount 
of  heal  that  would  be  generated  by  the  pass 
transistors  at  any  point  between  saturation  and 
full  cui-ofl*.  All  that  heal  would  have  to  be 
dissipated  somewhere,  and  at  the  very  least 
would  result  in  increased  size  and  cost,  due  to 
a  rather  hcrky  heat  sink!  So,  linear  regulation 
is  probably  not  as  well  suited  to  the  const  an  I- 
currcnt  nature  of  solar  cells  as  it  is  to  power 
sources  with  essentially  unlimited  supply  cur- 
rents (like  batteries  and  AC  mains).  The  sole 
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exception  mighi  be  in  con- 
trollers for  very  small  solar  ar- 
rays, where  heal  dissipation 
could  be  more  easily  managed. 

Anyway,  this  survey  provid- 
ed a  good  starting  point  for  my 
own  desisn.  For  the  switching 
element.  I  considered  using  re- 
lays, power  BJTs.  and  power 
FETs,  A  power  relay  looked 
good  from  a  cost  standpoint 
(you  can  buy  a  fog  lamp  relay 
at  Wal-Mart  for  less  than  $4, 
and  you  don't  need  a  heat 
sink),  but  the  reliability  of  the 
contacts  would  always  be  sus- 
pect. High  power  FETS  are 
easier  to  use  than  BJTs,  and  are 
very  reasonably  priced,  so  Ihey 
looked  like  the  best  choice.  As 
for  the  actual  circuit  configura- 
tion, 1  considered  several  fac- 
tors important. 

First,  the  use  of  a  transistor 
in  a  scries  switch  arrangement 
would  mean  that  some  power 
would  be  wasted  in  the  voltage 
drop  across  the  transistor  when 
the  battery  was  being  charged, 
This  would  reduce  the  efficien- 
cy of  the  charge  controller 
somewhat.  Likewise,  the  use 
of  a  shunt  switch  arrangement 
would  mean  that  some  power 
would  be  wasted  in  the  voltage 
drop  across  the  blocking  diode, 

Second,  the  power  being 
dissipated  across  these  compo- 
nents (in  cither  configuration) 
is  significant  for  rather  long 
periods  of  time  (whenever  the 
sun  is  shining  and  the  batteries 
are  not  fully  charged},  which 
could  shorten  their  life  ex- 
pectancy. A  diversion  regula- 
tion scheme  avoids  these  two 
problems  because  no  switching 
or  blocking  device  is  employed 
between  the  solar  panels  and 
the  batteries,  and  the  diversion 
load  switching  device  is  only 
operated  for  brief  periods  after 
the  battery  has  reached  full 
charge.  Hits  implies  good  effi- 
ciency and  reliability.  Since  no 
blocking  diode  or  series  switch 
is  used,  there  will  be  some  loss 
of  efficiency  with  this  arrange- 
ment, due  to  nighttime  solar 
panel  reverse  leakage  current 
(typically  15  mA  per  50  watt 
panel),  but  this  is  more  than 
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Figure  5.  PC  board  foil  pattern  (100%)  ami  parts  placement  diagram  (200%). 


by  the  higher  daytime  efficiency.  So 
there  you  have  it — an  r-ET-s witched  diversion 
regulator  it  is! 

From  that  point  on,  the  design  was  pretty 
straightforward.  In  referring  to  the  schematic, 
you'll  sec  that  U2  compares  the  battery  volt- 
age  with  a  reference  developed  by  Ul,  and 
turns  on  Ql  as  soon  as  the  battery  voltage  ex- 
ceeds the  level  set  with  R  ]  2.  Ql  in  turn 
grounds  the  alternate  load  (R2h  which 
swamps  the  output  current  being  produced  by 
Lhc   solar  panels.  Note   that   since   the 


[317LZ  can1!  regulate  a  voltage  that  ap- 
proaches its  input  value  {e.g.,  the  battery  volt- 
age), it  is  instead  set  to  a  lower  reference  volt- 
age (approximately  6,5  volts).  The 
R9/RI1/R12  pair  scale  the  battery  voltage 
down  to  a  value  roughly  comparable  to  this 
reference.  Since  the  741  is  incapable  of  output 
voltage  swings  completely  to  ground,  CR1, 
CR2  and  CR3  are  used  to  prevent  the  volt  or 
so  of  output  normally  present  at  U2  from 
keeping  Ql  turned  on.  In  order  to  easily  fine- 
tune  the  charge  ctitofT  voltage  and  to  improve 


the  controller's  resistance  to  mechanical  vi- 
bration, a  multi-turn  trimmer  is  used  for  R12 
(10  to  15  turns  works  nicely).  The  voltage  dif- 
ference between  termination  and  resumption 
of  battery  charging  (e,g.,  the  charger's  hyster- 
isis)  is  adjustable  via  pot  R13. 

In  addition  to  driving  Ql,  Ul  also  directly 
drives  the  "BATTERY  CHARGED"  indicator 
LED.  Note  that  unlike  some  other  charge  con- 
troller designs,  this  LED  is  not  lit  until  after 
the  battery  reaches  full  charge, 

A  single  International  Rectifier  50  amp 
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power  FET  is  specified  in  the  Paris  List;  ii  is 
available  from  Digi-Key  (701  Brooks  Ave. 
South,  P.O.  Box  677.  Thief  River  Falls  MN 
56701-0677:  telephone  1-SOO-DIGI-KEY  for 
a  free  catalog)  tor  around  four  dollars.  Other 
smaller  FETs  can  be  substituted  for  lower 
power  handling  requirements,  or  several  FETs 
can  be  paralleled  in  extremely  large  installa- 
tions. I  like  using  a  well-oversized  FET,  for 
reliability  reasons. 

The  metering  circuit  I  chose  measures  the 
amount  of  current  produced  by  the  solar  pan- 
els, and  also  determines  battery  voltage.  The 
vast  majority  of  the  charging  current  is  borne 
by  Rh  while  a  small  portion  of  it  is  diverted 
through  the  meter,  Since  the  meter  uses  a  1 
mA  movement,  the  voltage  drop  across  Rl 
never  exceeds  50  mV»  thereby  minimizing 
power  losses  and  heat  dissipation.  Physically, 
R2  consists  of  a  small  coil  of  14-gauge  house- 
hold wire,  the  exact  length  of  which  is  deter- 
mined by  the  desired  full-scale  reading  of  the 
meter,  I  set  mine  up  for  a  full-scale  current  of 
14  amps,  but  Table  I  lists  the  appropriate 
lengths  for  some  other  full-scale  values.  I 
chose  14-gauge  because  it  is  readily  available 
in  most  hardware  stores.  Solid  is  preferred 
over  stranded. 

To  read  battery  voltage,  R4t  R5,  R6,  CR5 
and  CR6  are  used  in  a  voltage- scaling  circuit 
that  allows  the  meter  to  read  from  approxi- 
mately 10  volts  no-scale  to  16.5  volts  full- 
scale.  The  expanded  voltage  scale  is  impor- 
tant because  there  is  typically  less  than  1  volt 
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Figure  6,  The  precise  value  for  Rl  can  be  calculated  after  finding  the  meter's  resistance  value. 


of  difference  between  the  output  of  a  fully- 
charged  and  a  fully-discharged  lead-acid  bat- 
tery. Any  small  variations  within  that  1  volt 
range  would  be  difficult  to  read  on  an  analog 
meter,  unless  the  meter  scale  was  expanded  to 
remove  the  useless  0  to  10  volt  range  of  read- 
ings. (Whether  your  battery  reads  10  volts  or 
something  less  than  10  volts  is  immaterial:  in 
either  case  you  have  a  damn  dead  battery  on 
your  hands!)  On  the  top  end  of  the  scale,  the 
normal  charge-cutoff  voltage  for  a  lead-acid 
battery  can  range  as  high  as  14.8  volts,  wpith 
equalization  being  safely  performed  at  up  to 
16.5  volts  (see  the  sidebar  on  battery  charg- 
ing). This  value  sets  the  desired  upper  range 
of  measurement  For  temperature  stability, 
current  is  always  applied  to  CR6.  This  repre- 


sents a  small  continuous  battery  load  (less 
than  20  mA  under  most  conditions),  but  buys 
some  improvement  in  meter  accuracy. 

For  case  of  construction,  a  printed  circuit 
board  layout  has  been  provided.  Almost  all  of 
the  components  carrying  low  currents  mount 
on  it,  while  the  components  requiring  heavy- 
gauge  wire  mount  in  what  ever  type  of  enclo- 
sure you  desire.  I  mounted  mine  in  a  wall 
paneling  cutout,  using  the  aluminum  cover 
from  a  bakclite  experimenter's  box  as  the 
front  panel.  These  covers  are  available  with- 
out the  rest  of  the  box  from  Digi-Key  for  un- 
der $2,  Make  sure  that  the  PC  board  is  mount- 
ed so  that  R12  and  R13  can  be  easily  adjusted 
with  everything  buttoned  together. 

If  a  tL1iveT*  diversion  load  will  not  be  used 
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in  your  installaiion,  R2  can  consist  of  12  volt 
light  bulbs  (headlamps  for  high  current  appli- 
cation?;; #1141  bulbs  for  smaller  installations), 
or  power  resistors,  J  recommend  that  the  load 
be  spread  among  several  individual  resistors 
or  bulbs  so  mat  if  one  burns  out,  the  controller 
will  still  function  (although  at  some  reduction 
in  overcharge  protection),  Also,  if  bulbs  are 
used,  be  sure  to  pick  a  bulb  with  long  life 
(e.g.,  1,000  hours  Tor  the  #1141,  versus  only 
200  hours  for  the  similar-appearing  #1156 
bulb).  Using  24  volt  bulbs  in  a  12  volt  system 
will  also  greatly  extend  reliability,  although 
more  bulbs  will  be  required.  High-power  load 
resistors  can  be  easily  built  from  scratch  with 
nichrome  heating  wire  (available  at  most 
hardware  stores),  and  mounted  in  ventilated 
metal  boxes,  tin  cans,  etc. 

To  calibrate  the  meter  for  battery  voltage, 
set  R5  and  R13  at  the  middle  of  their  ranges, 
and  switch  S2  to  the  voltage  scale.  Disconnect 
any  alternate  load.  Apply  +10  VDC  to  the 
battery  terminals  and  allow  CR6  to  warm  up 
for  a  few  minutes  before  proceeding.  Adjust 
R5  to  just  below  the  point  at  which  some  me- 
ter deflection  starts  to  occur.  Gradually  in- 
crease the  voltage  at  the  battery  terminals, 
noting  and  recording  the  resulting  meter  read- 
ings, (These  readings  can  be  used  later  in  re- 
labeling the  meter  face,  if  desired).  As  you  in- 
crease the  voltage,  verify  that  the  meter  pegs 
out  at  a  little  over  16.5  volts  of  input.  Next, 
set  the  input  voltage  to  the  desired  battery 
charge  cut-off  value,  and  adjust  R12  until  the 


BATTERY  CHARGED  indicator  lights  up. 
There  are  no  adjustments  for  calibrating  the 
current  scale;  the  current  readings  can  be  read 
off  an  ammeter  connected  in  series  with  the 
positive  battery  wire,  once  the  controller  is  in- 
stalled and  hooked  up  to  the  panels  and  bat- 
teries. Again,  the  current  readings  can  be 
recorded  for  later  use  in  relabeling  the  meter 
face. 

During  installation,  I  recommend  providing 
fusing  between  the  charge  controller  and  the 
batteries,  located  as  close  to  the  batteries  as 
possible.  In  some  larger  solar  installations, 
you  might  want  to  consider  remote-mounting 
the  meter  and  PC  board,  if  it  will  save  you 
any  appreciable  length  of  heavy-gauge  (bulky 
and  expensive!)  wire.  If  going  that  route,  sim- 
ply mount  the  PC  board,  SI,  S2,  F1T  and  the 
meter  in  a  box  located  for  viewing  conve- 
nience, and  mount  everything  else  somewhere 
directly  between  the  solar  panels  and  the  bat- 
teries. Small^gauge  wiring  (eg,,  telephone  ca- 
ble) can  then  be  used  to  connect  the  two  box- 
es. 

After  the  controller  has  been  installed, 
readjust  R12  for  proper  charge  cut-off  volt- 
age. The  difference  between  charge  cut-off 
and  turn-on  voltage  is  set  with  R13,  and  will 
vary  with  battery  size  and  loading.  Normally, 
R13  should  be  adjusted  so  that  CR4  does  not 
cycle  more  than  several  times  a  second  under 
light  battery  loads,  but  should  never  fail  to  re- 
sume charging  when  battery  voltage  drops  be- 
low approximately  13  volts.  There  is  some  in- 


teraction between  the  settings  for  R12  and 
R13,  so  several  readjustments  may  be  neces- 
sary to  gel  the  desired  charge  cut-off  and  re- 
sumption voltages. 

The  controller  is  heavily  bypassed  for  RF 
interference  rejection.  For  best  RF  rejection,  it 
is  suggested  that  separate  wiring  be  used  to 
connect  the  radio(s)  to  the  batteries.  A  metal 
enclosure  for  the  controller  also  helps  and,  fi- 
nally, a  100  ^iH  RF  choke  can  be  added  in  se- 
ries with  the  fuseholder  in  particularly  stub- 
born situations. 

If  you  have  access  to  a  computer,  laser 
printer,  and  drawing  or  drafting  software,  you 
can  relabel  the  meter  face  in  a  very  profes- 
sional manner.  First,  recreate  die  physical  di- 
mensions and  markings  of  the  old  meter  face 
with  your  drawing  program.  Next,  substitute 
your  recorded  voltage  and  current  readings 
for  those  of  the  existing  meter  face,  in  the  cor- 
responding positions  on  the  meter  scale,  Fi- 
nally, use  your  laser  printer  to  print  the  new 
meter  face  on  large  adhesive- backed  label  pa- 
per (Avery  5165  or  equivalent),  and  stick  the 
new  face  over  the  old  one.  Very  spiffed! 

In  conclusion,  I  think  you II  find  that  this 
controller  is  the  best  battery  banger  for  your 
buck.  It's  efficient,  reliable,  and  has  all  the 
useful  tweaks,  Whether  you're  building  a 
mansion  in  the  middle  of  nowhere,  sticking  a 
TNC  on  top  of  the  local  mole  hill,  orjust  need 
a  little  something  to  keep  your  Argonaut's 
trolling  motor  battery  from  boiling  dry,  this 
little  baby  will  do  the  job. 
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chips,  alignment  and  joystick/mouse-  Software  automaticafly  letls 
what  errors  ar e  found  and  (he  chips  r esponsible.  85%  lo  90%  of  the 
problems  pr  esenled  lo  seAfce  cantors  are  tourid  wilh  thrs.  analyzr-er 
Singly  plug  Ihc  cables  into  any  Amiga  pod.  This  is  a  sophisticated 
dHagnoslicunil  used  by  Amjga  repair  Cenlers  worldwide S69.9S 

•  ALL  CDMM0D0RE  &  AMIGA  CHIPS 
AVIALABLE  AT  VERY  LOW  PRICES  • 

Send  SASE  for  complete  list  of  CcmmKiore  surplus  merchandise  at 
lanlashc  savings. 


THE  GRAPEVINE  GROUP  INC. 


3  Chestnut  SI  reel,  Suffren,  NV  10901 

ORDER  LINE  1-8&0-292-7445 
CUSTOM  SERVICE :  914  363-4242 


&&**& 


fl1 4-357-2424  Hours  9-6  ET  M-F  Fax :  9t  4^357-6243 

Wa  Ship  Worldwide  1 5%  Restocking  Prices  Subject  to  Chan  gee  II 


A  NO-RADIAL  VERTICAL 
THAT  COVERS  80  OR  75  METERS? 

THERE'S  ONE  NOW! 

No,  we  won't  insult  your  intelligence  by  telling  you  that  it's  a 
"halfwave"  or  that  ANY  vertical  will  operate  more  efficiently  without  a 
good  radial  system  than  with  one;  it  certainly  won't!  If  you  want 
expensive  fairy  tales  talk  to  our  competitors!  If,  however,  youVe  no 
room  for  even  the  smallest  radial  system  just  install  the  most  efficient 
multiband  vertical  in  the  business,  the  HF9V-X,  over  our  counterpoise 
kit.  You'll  not  only  save  a  tidy  sum  but  you'll  work  DX  that  the  shorter 
and  more  lossy  no-radial  "haffwaves"  can't  touch  because  both  the 
HF6V-X  and  HF9\AX  use  longer  active  element  lengths  for  higher 
radiation  resistance  and  greater  efficiency  on  more  bands  than  any  of 
the  so-called  half  waves.  Ask  for  our  free  brochure  for  complete  specs 
on  all  Butternut  models  and  receive  technical  note  DLS-1  "Dirty  Little 
Secrets  from  the  Antenna  Designer's  Notebook")  that  shows  you  how 
to  calculate  the  probable  efficiency  of  any  vertical  antenna  using  the 
manufacturer's  own  specs  so  you  won't  have  to  learn  the  truth  the 
hard  way] 

Model  HF9V-X  (shown  to  the  left)  for  80/75,  40,  30,  20, 

17,  15, 12,  10  and  6  meters. 

Model  CPX  counterpoise  kit  for  Butternut  models 
HF9V-X,  HF6V,  and  HF6V-X;  substitutes  for  ground  or 
elevated  radials.  Self-supporting  tubing  bolts  onto 
base  of  antenna.  Mast  not  provided. 

BUTTERNUT  ELECTRONICS  CO. 

P.O.  Box  1234,  Olmito,  TX  78575  (210)  350-5711 


CIRCLE  192  ON  READER  SERVICE  CARD 
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The  Solar  Control-ar 


While  most  other  components  in  an  alter- 
nate energy  system  •SM^tHiiany  indestaid* 
table  and  maintenance-fr^e  (with  the  -ipos^it 
bie  exception  of  wind  chargers  arid  water 
turbines),  the  selection  arii  tr^irit^ri^iice  of 
electric  storage  batteries  can  make  of  break 
the  entire  installation.  Make  your  battery 
selection  carefully  and  maintain  it  properly 
and  it  will  serve  you  ;welL:fony£arfc;  Make 

l|iip$fip 

:  f Unity  to  make  a;  wiser  battery  piiitftaSe ! 


l^oxiiTiatelyig^irimutesoi reserve  capaci 
-|qr  20  e^ 

| tb at; |i ii|i|ii|i ; <J^Iti$  iii jap- higher  ;t hart; 
thdse  specified  ;;  ;SSfc  j  i£^i&:f  |3iC^;  ^ftcjiiiif  ^^Ep;^:; ;  :|  JKfciel^-cgal^; 

jpa6icy  Qf  tfe  bait^ify  §|lti||i||f^ 


litesser  amounts  of  current  :but  provide  it-  for 
extended  lengths  of  fttW;:be3R>T;^ Jj^ej^ihg; 
"any:  -recharge^^  will 

lose  i:  significant  percentage  oftifc  i^ll  stor-x 
age  capacity  after  being  beaviJ^;; discharged 

ieeMof  its  capacity  iaRer20  such  di§ehai^rj 
Storage  ibattenes  used  in  ind 
;':er:applicati9n$;are '  tel  llpjij  iH:  ifes&^a&1r<|3:;  :SJ^I^if  I^Sjl  Ifjg  :^|)S|^hE£irge^  ;-i  ^":'o|i(ife:  ||§|§|$^ 

Lead-aci d  batteries  ipft §$j&i^^  ;ji$^$=p  I  ^lis;;  sartie 

chased  ne w  ■£ 1 nibs t ;a£iy  $ftem; i; i while  :N i Cd  i Wf^ -S>h tras (§i|| er| : ^lightest; duty ' deep^c |§| 1 1 1 ^battery j iiiip '% iM$ $£ |||i|^^^^|^l; atti|$ | 

cells  are  generally  avail  able  only  as  surplus  ;;   elebattery  will  typically  tolerate:  200  tb- 300;  llifc  nine  hours  05  W^^SMSf^^&M^M 

The  big  advantages :iead-aeidqcei 

over  NiCds  are  thait  they  a^vmofe  "efficient;?  preaching  a  similar- s&tep^  |  bfrursjirii^ 

to  recharge  (only  15  ;t6;;^i>::percent  of  the  f  ^ 

charging  energy  is  lost*  |^s;  cpmpar^  to  25;  i^y^es.  j§|sl||i||^^  cunen&wt^ 

to  35  ppls^  for;a; 

voltage  Slg^^ 

usually  cheaper  than  surplus  NtGds>;  On  the1;    4E>vr  8 D  tmck/tractor  batteries;  (which  ;atti 

other  hand,  |$ij|i^^ 

of  extreme  discharge  and  are  not  as  prone; 

to  permanent  damage  $jtf|§f  to  repeated  un - 

de^hi^ 

"charged  state;  ^ 

lar  installations  use  lead-acid  batteries;  mbs-t 

the  following  in  formation :  ^Hla^entet; 

around  them.  ;: 


&  designed  to  &Hver  very  large  bursts  <>f 

the  car's  alternator).  R$^  at  ;in  aji p^e^i i^M<j  ^^ui y ale n t 

pi icatioiisf  require  tbe  bait&i^iS  rating  for  the  battery,  -^ereforey  a 

|f$jj  itmp-hour  bakery  {Or ";:ai  -batifefy;; -wlteap:: 


discharged  before  §i§0^M§Wf^^^S^iS^ 


ei&imed  Zb  be,  i f  i i  isn't  a  ||i||^|^||^i|||^| 
:;  vf  he  ntaxJibm  ;#orage:  ;capae  i  ty  of  la; :. 

d^ep^cycle Md«aqd  battery  is;iisual]y: s pe<ft|| 


percenter  their  rated  capacity;; have;  a 

•  ^hcMefirfe  expectancy Ithahiidefiti^arftatteihT 

;ie$t^ 

;c£n^:^ 

llrpi^^ few;  batteries  that;  are  completely 
jjjfj!!|t^  ;1j$trha^;<l ;  will  ;$a^t  fo  few 


Some  Battery  Basics 

Tp  lead-acid  battery  types  that; are  mb^t |; 
^common  in  sol^-appli cations  are  allofr 

;deeprCycle  design.  Thiers  si p^csmi^ii^^ 

cause  a  deep-cycle  design;: M^^ 

pealed  heavy ||||i^ 
'much  fcpiili^ 


$uch  cycles^  and  most  batteries  that  are  tiiy^ 

II  iaM^  ;=|piiiii|i| 

•thei  r capacity ;  will; ;  (as  I  a  j  most  tn  defi  n  i  te  ly^ 

(given  proper;  mai Jitenanee^  The  moral : 

Don-tMy^;^ 

are  planning  ontQutmely ;  ^sing  all-IOQ 

ffipffips;  i  bet wc i  n  rechai^sK  ;H ; ;goc^;;  rule • 


':'&.:'&>::'■ '::'::: 


w% 


-lOI'I^■p^ 


Wet-Cell  Battery  @  80°  F. 


Wet-Cell  Battery  @  100°F. 


Gel-Cell  Battery  @  80°  F. 


Gel-Cell  Battery  @  100°  F. 


fg/^mmttlttmmmmmmmmtmi^m 


Charge  Cutoff 
Voltage: 


14.4 


13.9 


14.4 


14.1 


HHMMHIHHMIi^H 


Maintenance 
Voltage: 


Equalization 
Voltage: 


13.5 


16.3 


13.3 


15.8 


jeserve:capaci|tyv;^he;  a^p^hour-v^ue  refers;;; 
tb^tjhehdifel^M 

bver;  a  ]^^^^^^^^^^^0^^^M^ ; 

implied  to  be  20  hours,  if  not  speeifi^aily; 
stafed)7  l^ftjre  the  ;tmtte^ 
a  Useless  level  (around  16:5  volt^i  The;re-" 
s^rve  capacity  value  specifies  the  number  of  | 

|||i|itiii|iHilSiltt  f;|?f  thumb  States;  ;=  t-K-sitllali  :;tl  e'^pr  ey  Si  fe|  ;=bja!t  tier  j; . 

motive  design  does.  Air  automotive  battery    ;  ;;^^le  de]iveFmg;;25;a^  ^should  be  rccltaii^ed  before  S(J  ^rcent  ;qf 

ith^  capacity  has  been  drained,  with 

;  ;;50  percent  being  ^ven  b&tfer.  Ftitty 

p e r c e n t;  d i  sc ha r g;e  ||§|||| tits; •  1 

; ; ;  ;  :^b6<i ; !  pfetpmrn i se  bet wb^n ;  batt^ jry ; 

Jif^  e#p0t  tartdy  arwl  t easd  h My  Je S|! 

tery;  bank  size:;  Therefore^  yidu; 

v^uE:  do;  well  to  bu^;  at  feast  200 

; ;  Mtp-  ho  utf  Wwtii :  M :  ;l?a  tte  trie  I;  |  o 

;  nrieet  ;y  ai^r;  ^nli  di  pa  te  d :  JjfOO;  fsl  rripf 

hour  discharge  "budget-- ? 

p;;;|;  Ambient;  fem^rat^ 

m ;;=! strong; effect  0«; battery; perform 

gi ;! ipJaB|||; Most;  batfefies:: are; ^ated; | at 

::;::::"::"   around  SO  degrees  Fahrenheit.  At 

|l|ll!!i|S||iPlHSp  they;;:are;:eapa4; 

;  bte;; q|  greater ;  ca^aei^^iit  thieir; 

;  •;• ;  K\!  W|! : :: :: ;  ti  ^^  :R;  eJ;  :• :  :^% ;  .^  P  ^l^- ';  i13-  \  ^^^^^^3-,;  yil  lief-f  to ;  the ' 

;:||liPiii^i|>S  °f  deti^mMai; chemi- 
cal reactions.  At  lower  tempera- 

iliSlfflliliillip^       Mnger  fhah'ndrmal 
:;;-;.;;^provided  die  electrolyte  is  not  aN; 

:  ; .  ::^^4;tp;fr^^^ 

;;:::djrt^;;;;;At:-32::deg 
ipaeitiy  -fa  iredueed;  by  35  percent;  at 

;  -Ml^&Si^gtfsi^  percent! at^  at  minus  20; d^rCei;E 


13.8 


(na) 


13.8 


fna) 


W^i^M^^M^MffW^MMm^fi^Kvlsiates. ; 


Approx.  State 
of  Charge: 


1  00% 


75% 


50% 


25% 


DEAD! 


Specific 
G  ravity : 


1.270 


1.250 


1.190 


1.150 


1.120 


No- Load 
Voltage: 


12.70 


12.50 


12.30 


12.10 


11.80 

mmmmmmmmmmmmmmm 
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it  is  reduced  by  belter  than  80  percent. 
Their  ability  to  accept  a  charge  also  drops 
along  with  the  thermometer.  In  general,  the 
best  tradeoff  between  efficiency  and  long 
life  occurs  when  the  battery  is  maintained  at 
around  room  temperature. 

As  a  battery  is  discharged,  the  sulfuric 
acid  solution  inside  each  cell  is  gradually 
converted  to  ordinary  water  Consequently, 
the  specific  gravity  of  this  solution  also 
drops  as  the  battery  discharges;  this  change 
can  be  easily  measured  with  a  hydrometer 
in  order  to  determine  the  battery's  state  of 
charge.  A  good  battery  hydrometer  includes 
a  temperature  correct  fettsple  (specific 
gravity  versus  battery  charge  varies  some- 
what with  temperature),  and  will  often  pro- 
vide readings  that  are  more  precise  than 
those  obtained  with  a  voltmeter.  Specific 
gravity  readings  should  be  taken  by  insert  ^ 
ing  the  hydrometer  suction  pipe  into  the 
bauery  cell,  squirting  the  electrolyte  into 
and  out  of  the  hydrometer  several  times 
(electrolyte  agitation  improves  accuracy), 
and  then  reading  the  hydrometer  while  the 
suction  tube  is  still  inserted  into  the  cell. 
Keeping  the  suction  tube  in  the  cell  while 
taking  readings  minimizes  the  chance  of 
spilling  the  electrolyte  on  feet  kneecaps?  or 
any  other  exposed  appendages.  Read  the 
hydrometer  scale  at  the  center  of  the  fluid 
inside  the  tube,  not  at  the  edges.  Note  that 
any  heavy  battery  charge  or  discharge  cur- 
rents drawn  just  prior  to  taking  specific 
gravity  or  voltage  measurements  will  have 
an  adverse  effect  on  the  accuracy  of  the 
readings.  Specific  gravity  readings  are  also 
helpfulin  determining  the  overall  health  of 
pa  battery.  For  cxample?diHcrenees  in  spe- 
cific gravity  of  more  chan  0.050  between 
any  two  individual  cells  in  a  battery  gener- 
ally indicate  that  the  battery  is  headed  for 
problems.  By  taking  specific  gravity  read- 
ings every  month  or  so  you  can  catch  bat- 
tery problems  before  they  cripple  the  entire 
system. 

Table  2  is  helpful  in  determining  the  state 
of  charge  of  a  bauery,  using  either  a  volt- 
meter or  hydrometer  Note  that  this  table  is 
applicable  only  to  the  non-sealed  wet-elec- 
trolyte batteries.  For  obvious  reasons,  a  hy- 
drometer should  never  be  used  on  a  sealed 
battery  (wet  or  gell). 

What  To  Buy 

Among  the  deep-cycle  variants,  the  most 
common  type  is  the  RV/Marine,  typically 
sold  by  hardware  and  department  stores  in 
automotive  package  (or ■  "group**)  sizes  24 
and  27.  Typical  ratings  forrhi&lclass  of  bat- 
tery are  70  amp-hours  (lift :miriutes)  for  the 
size  24,  and  105  amp-hours  (.170  minutes) 
for  the  size  27.  These  batteries  represent  a 
reasonable  value  in  smaller  solar  systems, 
or  in  installations  where  space  is  at  a  premi- 
um. However,  as  deep-cycle  designs  go, 
they  are  lightweights,  with  relatively  short 


life  expectancy  in  heavy  service.  This  defi- 
ciency is  primarily  due  to  the  use  of  thin 
lead  plates  used  in  their  construction,  and 
the  low  antimony  content  of  the  plates 
themselves.  The  next  most  common  deep- 
cycle  version  is  probably  the  golf  cart/elec- 
tric vehicle,  typically  sold  through  battery 
supply  houses,  some  wholesale  clubs,  and 
an  occasional  department  store  (frequently 
by  catalog  only).  These  batteries  are  all  of  6 
vok  design  (you  use  two  in  series  to  get  12 
volt  banks),  and  typically  cost  a  tad  more 
per  pair  than  a  single  size  27  RWMarine 
battery.  They  provide  superior  service  fii;: 
most  solar  applications  (due  to  thicker 
plates  and  higher  antimony  content);  and 
probably  represent  the  best  value  for  small 
to:  mid-sized  installations.  Typical  ratings 
are  220  amp-hours,  or  400  minutes  of  re- 
serve capacity. 

Industrial  (floor  scrubber)  batteries  are 
probably  best  described  as  golf  cart  batter- 
ies on  steroids.  They  are  6  volt,  with  much 
taller  cases  than  golf  cart  batteries.  They  are 
typically  rated  at  around  350  amp-hours, 
and  they  also  make  excellent  choices  for 
small-to-mid-sized  solar  applications.  They 
are  available  from  the  larger  battery  supply 
houses,  or  may  be  special -ordered  (along 
with  ordinary  golf  carl  batteries)  from  auto 
parts  stores  like  NAPA,  High-quality  deep- 
cycle  batteries  for  marine  applications  are 
manufactured  by  Surrette  and  by  Rolls,  in  a 
variety  of  sizes.  They  are  of  very  heavy 
construction,  with  very  dtick,  high  antimo- 
ny content  plates.  Many  marine  supply 
houses  stock  them,  and  they  work  very  well 
in  solar  appIJMtions. 

For  nori^mobilc  installations,  really-iarlei:; 
deep-cycle  batteries  are  often  employed^; 
For  example,  12  volt  electric  fork  lift  batter- 
ies are  available  with  typical  ratings  of 
1,000  amp-hours.  Life  expectancy  is  around 
1 0  years,  and  the  cost  brand-new  is  under 
$2,000,  Surplus  telephone  cells  are  also 
popular,  with  ratings  of  1,200  to  2300  amp- 
hours  being  commonplace,  These  cells  are 
sold  individually  (each  cell  is  2  volts  and 
weighs  between  300  and  500  pounds)*  Life 
expectancy  is  greater  than  20  years  for  new 
ones. 

A  good  used  set  will  have  at  least  10 
years  of  life  left  in  it,  and  is  available  for 
around  $400  to  $800  per  12  volt  group. 
Gcll-electrolyte  (gell-cell)  batteries  are  be- 
coming cheaper  and  more  popular  for  solar 
applications.  Available  in  group  24,  27, 4D, 
8D  and  6  volt  golf  cart  sizes,  they  offer  very 
good  perform anec,  with  virtually  iero 
maintenance:!  Where  ordinary  "wet  cell1"* 
batteries  require  monthly  checks  of  elec- 
trolyte levels,  the  gel  cells  are  compfe&IyS 
sealed,  with  nothing  to  replenish,  They  also 
offer  higher  charging  efficiency  than  ordi- 
nary batteries,  and  provide  slightly  higher 
output  voltage  down  lo  complete  discharge. 
Examples  of  this  class  of  battery  are  the 


Johnson  Dynasty,  Exide  Nautilus  Megacy- 
cle, and  Dry  fit  Prevailer/Sonnenschein/  De- 
ka  brands.  Don't  confuse  these  batteries 
with  the  "maintenance-free"  wet-electrolyte 
RWMarine  batteries  being  sold  in  some  de- 
partment stores  under  brand  names  such  as 
Delco  Voyager  and  GNB  Stowaway.  Unlike 
the  true  gel-cells,  these  batteries  offer  little 
improvement  in  performance  over  the  stan- 
dard RV/Marine  models. 


How  To  Keep  Them  Happy 

Although  routinely  overlooked  in  the  bat* 
tery  manufacturers7  literature  and  in  many 
references,  most  deep-cycle  batteries  {with 
the  exception  of  the  gell  cell  and  other  total- 
ly-sealed  varieties)  are  benefited  by  a  peri- 
odic, controlled  overcharge,  often  referred 
to  as  an  equalization  charge.  To  equalize  a 
battery,  the  charging  is  allowed  to  continue 
for  some  time  past  the  point  at  which  the 
battery  Is  normally  considered  to  be  "full," 
taking  care  to  avoid  excessive  battery  heat- 
ing or  electrolyte  boil -off.  In  a  typical 
equalization  cycle,  the  battery  voltage  is  al- 
lowed to  rise  to  approximately  16  volts, 
where  it  is  maintained  for  up  to  eight  hours 
by  adjustment  of  the  charging  current.  This 
process  helps  to  mix  up  the  electrolyte. 
which  otherwise  tends  to  "stratify"  (e,g.* 
separate  into  overlapping  layers  of  acid  and 
water),  It  is  also  useful  in  removing  some 
sulfate  deposits.  When  performed  properly, 
equalization  doesn't  make  the  battery  boil 
over,  but  does  produce  fairly  vigorous  bub- 
bling- At  the  termination  of  this  cycle  you 
can  expect  to  add  some  water.  Most  battery 
manufacturers  consider  ;one:  equalization 
charge  a  month  to  be  appropriate  for  batter- 
ies that  are  in  a  continuous  state  of  charge 
and  discharge;  less  often  is  adequate  for 
batteries  that  see  a  lot  of  standby  service. 
Due  to  the  generation  of  considerable  gas 
that  accompanies  this  process,  equalization 
should  never  be  performed  on  a  sealed  or 
gel  I -electrolyte  battery.  (Because  their  elec- 
trolyte is  gelled,  stratification  is  generally 
not  a  problem  with  gell-cells.  anyway)-  Al- 
so, most  12  volt  appliances  will  not  tolerate 
16-plus  volts*  so  remember  to  disconnect 
everything  before  you  equalize.  Table  3 
summarizes  the  suggested  charge  and 
equalization  voltages  for  various  batteries. 

Finally,  remember  that  lead-acid  batteries 
generate  highly  explosive  gasses.  The  larger 
the  battery  bank,  the  more  gas  produced. 
Don't  mount  any  battery  in  an  unvented  lo- 
cation, and  avoid  any  sparks  or  open  flame 
around  the  battery  (particularly  during  and 
shortly  after  rcehargtimg-fe  Making  or  break- 
ing electrical  connections  at  the  battery  ici- 
mimnls  is  particularly  #£ngerous-  Battery 
explosions  often  shower  large  areas  with 
acid.  Wear  eye,  face  and  skin  protection, 
and  give  the  bank  plenty  of  time  to  "air  out" 
before  attempting  any  maimenancc  or  in* 
spcction. 


73  Amateur  Radio  Today  November,  1993  35 


The  Solar  Control-ar 
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|t|  If  j|ps|j§||^^ 

wi  11  probably "find.that' |fip|l^ 

65  watt  range  repr^ffifi^ jiiiSspj^^e^eig.. 

most  watts  per  dollar),  if  tfialsizt  range  will 

Mrv£:yQurn^ 

range  is  whfej#fe  sales  vol tmie  currently 
lies  for  large-scale  power  production  (e:gg;:; 
for  homes  and  srhal!  businesses).  Excellent^  | 
quality  is  the  rule  throughout  the  industry, 
witli  limited  vvarrantees  typicaLJly  ranging 
from  1 0  to  t%  years -^Acffl^exp^ieci  life  rs 
anyone's  gue&s, but  figures  of  20  tQ3Q  years 
are  routtnely-itossed: ^arottnld:  inhere:  isn't  too 
itiuoh  standai^izatj^ 
tiW  offerings  & 

so  pick  your  brand  dnd  meriting  hardware 
carefully*  Also;  the  power  density  (aaiount 
of  power  produced  per  square  meh  of  panel 
area)  varies  subtly  from  one  model  and 
manufacturer  to  the  next  This  means  that  in 
some  applications;  where:  space  Ls  very  limit- 
ed. Model  X  might  nieet  performance  irjjg 
jcctlvcs  y^hcTc  M<^ei  Y  wou\6t\'x.  In  pick- 
ing a  panel  model, ;  ypuvshibuld  consider  the 
anticipated  temperature  operating  range  of 
the  panels,  the  efficiency  of  your  charge 
controller,  and  your  battery  maintenance  re- 
quirements- As  the  temperature  of  a  solar 
panel  rises,  its  output  voltage  drops*  if  your 
panels  will  be  located  In -a  very  hot  climate 
and/or  are  mounted  in  ^ 
hinder  air  circulation  around  both  surfaces* 
you  should  limit  your  panel  selection  to 
models  that  offer  the  highest  charging  volt- 
ages (typically  around  17  volts  at  rated  out- 
put current).  Some  of  the  lower-voltage 
"self-regulating"  panels :are  designed  to  be 
used  without  a  charge  controller  in  applica- 
tions where  the  load  attached  to^fte  battery 
is  anticipated  to  be  constant  enough  to  avoid 
boiling  dry  the  electrolyte.  Since  the  output 
voltage  of  these  panels:  has  been  intentional- 
ly reduced,  the  likelihood  of  fc»atfery  damage  ; 
is  small.  Uhfortunately^sois  the  likelihood 
of  ever  fully  recharging::ihe . battery. ..High 
temperature  becomes  even  more  important 
if  you  will  be  periodically  equalizing  your 
batteries,  since  this  process  can  require  bet- 
ter than  16  volts  under  full  load  from  the 

panels.  SSI  ■ 

Finally,  if  theloutput  voltage  of  your  pah- 
els  is  marginal  under  hot  conditions*  a 
charge  controller  with  excessive  internal 
losses  may  aggravate  the  problem.  Try  to 
pick  a  controller  that  has  less  than  0.5  volts 
of  drop  tinder  your  maximum  anticipated 
charge  current  (the  controller:  described  in 
the  accompanying  article  has  virtually  no 
internal  losses).  If  you  will  fe  ^yym|:  pur- 
panels  surplus,  you  are  pretty  -pucIN  istuck 
with  what's  available.  If  possible,  obtain 
permission  to  return  the  panels  for  a  refund H 
il  an  initial  test  shows  that  they  ;are  product  I; 
ing  considerably  less  than  their  new  rated 
current  and  voltage.  Look  for  water  leaks  in lj 
the  seams  of  the  panel  glass-  If  the  panel  has 

: Continued  on  page  38 
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Parts  List 

Resistors  (1/4  watt  5%  unless  otherwase  stated) 

R1=IVleter  Shunt  (see  text  and  note  below) 

R2^Alternate  Load  (see  text) 

R3=5.1  ohms 

R4=1  ohm 

R5=1O0  ohm  single-turn,  linear  taper  trim  pot.  Bourns  series 

#3323W  or  series  #3362Ll  Available  through  Digi-Key. 
RG=10Qohm 
R7=1K 
R8=24Q  ohm 
R9^10K 
R10=10K 
R11=4*7K 
R12=10K  multiple-turn  linear  taper  trim  pot.  Bourns  series  #30Q6P 

or  Spectral  series  #43P.  Available  thouugh  Digi-Key. 
R1 3=1  M  single-turn  linear  taper  trim  pot.  Bourns  series  #3323W  or 

series  #3362U.  Available  thouugh  Digi-Key. 
R14^2.2K 
R1 5=^1  OK 
R  16=470  Ohm 
Capacitors 

C1  ~100^iF  25V  electrolytic 
C2=2.2uF  16V  electrolytic 
C3=0.1  uR  ceramic  disk 
C4-0.1  jiF  ceramic  disk 
C5=0.1^F  ceramic  disk 
C6=G\1uF  ceramic  disk 
Semiconductors 

GR1 ,2,3,5=1  N914  small  signal  Diodes 
CR4=LED 

CR6=9.Tvf  IwZener  diode 
Q1=iflF-240  50  amp  power  MOSFET 
U1=LM317LZ  3-terminal  adjustable  regulator 
U2=741  single  op-amp 
Meter 
M1=G-1mA 
Switches 
S1=SPST 
S2=SPDT 
Fuse 
F1=0.5A 
Miscellaneous 
heat  sink 
enclosure 
fuse  holder 

Drilled  and  etched  PC  boards  are  available  for  $3.50  plus  $1.50  S&H  from  FAR  Circuits,  18N640  Field  Gt.f 
Dundee  IL  60118. 
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Note  (Calculating  R1);  Due  to  ttie  large  amount  of  current  and  very  low  resistance  value  of  R1,  this  resistor  is 
best  built  from  scratch.  R1  is  an  ammeter  current  shunt,  and  physically  consists  of  nothing  more  than  a  precise 
length  of  14  gauge  household  wire.  The  proper  wire  length  is  shown  in  Table  1.  There  is  nothing  unusual  about 
building  it— It  can  be  wrapped  in  a  coll,  wadded -upT  or  just  left  hanging.  As  shown  in  the  schematic,  meter  M1  is 
connected  through  It  with  a  couple  of  ordinary  hook-up  wires.  Since  the  vast  majority  of  current  is  carried 
through  R1 ,  the  wires  to  the  meter  can  be  of  most  any  convenient  gauge. 

The  value  for  R1  can  be  determined  after  the  decision  is  made  on  maximum  current  through  shunt  load  R2  and 
the  full  scale  meter  movement  current  and  meter  resistance.  Alt  current  meters  have  some  small  value  of  resis- 
tance. If  you  don't  know  that  value,  you  can  calculate  it  with  a  simple  experiment: 

Let  1M  =  full  scale  meter  movement  current 
Rj  a  meter  shunt  resistance 
lj    a  maximum  load  current  into  the  shunt  R2 
RM  =  resistance  of  the  current  meter 
Take  a  variable  resistor  that  has  a  value  of  2  X  12  voifs/lM. 

If  the  JM  current  is  1  mAr  then  the  variable  resistor  should  be  greater  than  1 2  kQ  or  approximately  30  kQ.  Con- 
nect the  meter  and  variable  resistor  [adjusted  to  maximum  resistance)  as  shown  in  Figure  6.  Slowly  adjust  the 
resistor  until  the  meter  is  reading  full  scale  (1  m A  in  this  example),  Now  measure  the  very  small  voltage  drop 
across  the  meter  with  a  DVM.  This  voltage  drop  divided  by  the  full-scale  current  meter  reading  will  be  the  meter 
resistance  RM. 

Now  the  value  of  R1,  the  shunt  resistor,  can  be  determined  for  the  full  scale  current  meter  with  the  calculated 
meter  resistance  of  RM: 

'm 

R1  =— -  R, 
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JRC 


Fully  Automatic  MOSFET 

HF  LINEAR  AMPLIFIER 


•  1  kW  No-Tune  Power  Amplifier 

•  48  MOSFETs  Single  Ended  Push-Pull  (SEPP)  Design 

•  Built-In  Automatic  Antenna  Tuner 

•  High-Efficiency  Switching  Power  Supply 


The  JRL-2000F  is  the  world's  first 
MOSFET  HF  linear  amplifier, 
designed  using  the  same  high  tech- 
nology found  in  JRCs  professional 
high-power  radio  transmitters. 
Featuring  a  heavy-duty  power  amp 
that  incorporates  48  RF  power  MOS- 
FETs to  ensure  low  distortion  and 
clean  output  up  to  1,000  watts  (100% 
duty  cycle,  24  hour)  SSB/CW,  plus  a 


high-speed  automatic  antenfch^^ner 
with  memory  capacity  of  1820  ehal 
nels  for  instant  QSY.  Plus  a  high 
efficiency  switching  power  supply 
(80V-264V)  with  power  factor  cor- 
rection to  supress  AC  line  currents, 
an  automatic  antenna  selector  for 
up  to  four  antennas  and  a  wireless 
remote  control  unit. 


JRC)  Qapan  Radk,  Co.. lid. 


430  Park  Ave,  2nd  Floor  New  York.  NY 
Phone :  (212)355-1180  Fax  :  (212)319-5227 
Tdex:  961114  JAPAN  RADIO  KYK 

CIRCLE  159  OH  READER  SERVFCE  CARD 


RFPOW 

1 

|  NEW! 
f     400 

EF 

AMPLIFIERS/ 

f  WATTS 

AVG. 
144.148  MHz) 

Pin 

Pout 

lc  Galn/NF 

(13.8  V) 

Model 

(W) 

m 

[A]  (KB]  (OB) 

iyp» 

SO  MUz 

05Q3G 

1-5 

10-50 

6 

15/0,6 

LPA 

osoee 

1 

170 

28 

15/0,6 

Standard 

0508R 

1 

170 

28 

-h 

Repeater 

0510G 

10 

170 

25 

15/06 

Standard 

051  OR 

10 

170 

25 

-h 

Repeater 

O550G 

5-10 

375 

60 

1 5/06 

HPA 

0550RH 

5-10 

375 

60 

-h 

Repeater  HPA 

0552G 

25-40 

375 

55 

15/0.6 

HPA 

0552RH 

25-40 

375 

55 

-h 

Repeater  HPA 

144  MHz 

1403G 

1-5 

10-50 

6 

1 5/0.6 

LPA 

140GG 

25 

100 

12 

15/0.6 

Standard 

1409G 

2 

150 

25 

15/0.6 

Standard 

14G9R 

2 

150 

24 

-/- 

Repeater 

1410G 

10 

160 

25 

15/0.6 

Standard 

141  OR 

10 

160 

24 

-h 

Repeater 

1412G 

25-45 

160 

20 

1 5/0.6 

Standard 

1412R 

25-45 

160 

19 

-f- 

Repeater 

1450G 

5 

350 

56 

15/0.6 

HPA 

1450RH 

5 

350 

56 

-/- 

Repeater  HPA 

1452G 

25 

350 

50 

1 5/0.6 

HPA 

1452RH 

25 

350 

50 

-/- 

Repeater  HPA 

1454G 

50-1 00 

350 

40 

15/0.6 

HPA 

1454RH 

50-1 00 

350 

40 

-h 

Repeater  HPA 

220  MHz 

2203  G 

1-5 

10-40 

6 

14/0.7 

LPA 

2210G 

10 

130 

20 

14/0.7 

Standard 

221  OR 

10 

130 

19 

-/- 

Repeater 

2212G 

30 

130 

16 

14/0.7 

Standard 

2212R 

30 

130 

15 

-h 

Repeater 

2250G 

5 

220 

40 

14/07 

HPA 

2250RH 

5 

250 

40 

-h 

Repeater  HPA 

2252G 

25 

220 

36 

14/0.7 

HPA 

2252RH 

25 

250 

36 

-h 

Repeater  HPA 

2254  G 

75 

220 

32 

14/07 

HPA 

2254 RH 

75 

250 

32 

-h 

Repeater  HPA 

44D  MHz 

4403G 

1-5 

7-25 

4 

12/1.1 

LPA 

441 OG 

10 

100 

19 

12/1/1 

Standard 

4410R 

10 

100 

18 

-/- 

Repeater 

441 2G 

20-30 

100 

19 

i  a/1.1 

Standard 

4412R 

20-30 

100 

18 

-h 

Repeater 

4448G 

5 

100 

22 

12/11 

HPA 

4448R 

5 

100 

22 

+ 

Repeater  HPA 

4450G 

5-10 

175 

34 

12/1/1 

HPA 

4450RE 

5-10 

175 

34 

-h 

Repeater  HPA 

4452G 

25 

175 

29 

12/1.1 

HPA 

44  52  RE 

25 

175 

29 

-/- 

Repeater  HPA 

4454G 

75 

175 

25 

12/1.1 

HPA 

4454  RE 

75 

175 

25 

-h 

ReneaterHPA 

11 

1l  Jt. 

MODIL  141QG  MODEL  1450G 

STANMIQ  HPA 

amplifiers  (norhrptr)  are  linear,  all-mode  with  fully 
automatic  T/R  switching  and  PIT  capability.  The  receive 
preamps  use  GaAs  FET  devices  rated  at  .5  dB  NF  with  +18 
rJBm  3rd  order  IP.  LPA,  Standard  and  HPA  amps  are 
intermittent  duty  design  suitable  tor  base  and  mobile  operation 
Repeater  amps  are  continuous  duty,  class  C. 

amplifier  capabilities:  High-power,  narrow  or  wideband; 
100-300  MHz,  225-400  MHz,  1-2  GHz,  Military  (28V}, 

Commercial,  etc.  -  consult  factory.  A  complete  line  of  Rx 
preamps  also  available 


RX  Preamplifiers 


NF    Gain 
Band     Model    (dB)  [dB)  Connector 


50  MHz 

0520B 

.5 

25 

BNC 

50  MH: 

0520N 

.5 

25 

N 

144  MHz 

1420B 

5 

24 

BMC 

144  MHz 

142QN 

,5 

24 

N 

220  MHz 

2220B 

.5 

22 

BNC 

220  MHz 

2220N 

,5 

22 

N 

440  MHz 

442GB 

,5 

18 

6NC 

440  MHz 

4420N 

.5 

18 

N 

1,2  GHi 

1020B 

,9 

14 

BNC 

1.2  GHz 

1020N 

,9 

14 

N 

Consult  vour  local  dealer  or  send  directly  for  further 

product  information  Ail  Products  Made  in  USA. 


H  SYSTEMS  TEL  (3 lfl  478-0591 
P.O.  Bak  25845  FAX  (310)  4T3-4G3B 
Los  Angeles,  CA  90025 


The  Solar  Control-ar 


load jtfej  insure- that  tb Ii ;p  ane  I  connections  are 
ilS:m tMn Jt tp t  A;  panel j w it li  Mi it ||  £tirMe&; !j 
ItfcStts  will  often  show  sufficient  "output  Wl  | 

;diitput:  when  an^ 

Xlriwri.  Beware b£  Stolen  pan^Bv  Sortie  baife: 
gain  pMets  feing  sold  at  ilea  markets  were 
originally  'ilberatedn  froM  rdpuntgiiitdp  ta- 
Mo  site^  or  RV'ers  :m the f:!8^^fehf : j3an~;: 
els  are  engraved! ior  otherwise  iiiarkedt  make 

Ibe^^Ti  tracking  the  sun  with  the  panels,  or: 
paying  the  panels  in  a  fi^ed|  pfjsiti^n  for  the;: 
day^:  Auto- tracking  panel  mounts  are  com- 


ii  i     ••  - — — 

it:: .::.   .:  ::..-. 


'.''.  rp:-:^"*:  :^•^:•:•:•^:•:• 
•:•>:•:'  •:  :•*•.•:  :•:>: :  :0*:*! 


inJerciaHy  available ;  (or  can;  ^:lun  to  O^S^n 


^expense  ;ahji;^m 

t he  spt^rn^ :  If  jjfte;  $ize •  ;o^p|||| s | si e mis 
marginal  ;•  bpylhg  addition  ill  fi^d;  panels 
Might;  be  just  &s  eosi-tffertiye :M  instaMi ng 
trackers;  |tytf^ 
advantage  ift|tr^^  ||i||ip|||!|| 

;  rtcver  rises  very  far  above  tM ;;hori zgii,  and 

sunrise  and  isunset^  Alsp^  on  Wm^&^^^ 

::n?ak;^ 
pane Hi  are  fee i rig  • :  but  i  nstalli rig  Mdtttonaii 

lipels'.  will  always  ptftvidD  0tm: ;|td^ttijoii^l 
outputiiHoweven  if  you  don^;:use:a:1r^cking 
system,  be  sure  1o  include ^  provisiip^  for  sea- 

TrsoiiaHy  changing  the  Elevation  0f  ;0e  panefe 
;; An  adjustable  bracket  costs  9^|^^^pN@Miii%QJ|iyi^ 
Sa  fixed  mouiit^  and  the  Improvemerit  inir^w^ 
:M0utpiit  is  almost •aiways.;sigriificMfer: 


SCARED  OF  THE  CODE? 


ITS  A  SWAP  WITH  THE  ELEGANTLY  SIMPLE 
MORSE  TUTOR  ADVANCED  EDITION  FOR 
BEGINNERS  TO  EXPERTS— AND  BEYOND 

Morse  Code  teaching  software  from  GGTE  is  the 
most  popular  in  the  world— and  for  good  reason. 
You'll  learn  quickest  with  the  most  modern  teaching 
methods— including  Farnaworth  or  standard  code, 
on-screen  flashcards,  random  characters,  words  and 
billions  of  conversations  guaranteed  to  contain  every 
required  character  every  time— in  12  easy  lessons. 

Sneak  through  bothersome  plateaus  En  one  tenth  of 
a  word  per  minute  steps.  Or,  create  your  own  drills 
and  play  them,  print  them  and  save  them  to  disk. 
Import,  analyze  and  convert  text  to  code  for  addition- 
al drills. 

Get  the  software  the  ARAL  sells  and  uses  to  create 
their  practice  and  test  tapes.  Morse  Tutor  Advanced 
Edition  is  approved  for  VE  exams  at  all  levels.  Morse 
Tutor  is  great— Morse  Tutor  Advanced  Edition  is  even 
better— and  it's  In  user  selectable  color.  Order  yours 
today. 


For  all  MS-DOS  computers  (including  laptops). 

Available  at  dealers,  thru  QST or  73  or  send  $29,95 

+  $3  $&H  (CA  residents  add  7,75%  tax  Ho: 

GGTE,  P.O.  Box  3405,  Dept.  MS, 

Newport  Beach,  CA  92659 

Specify  5Va  or3H  Inch  disk 

(price  includes  1  year  of  free  upgrades) 
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AFIE  YOU  BUIIDING  A 


<\<*i1  Aims 


CIRCLE  232  ON  READER  SERVICE  CARD 
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Packet  Network  ? 


Join  the  iatest  Packet  Radio  excitement  -  building 
the  networks  that  make  it  all  possfble.  Using  ordinary 
Packgt  TNCs  with  network  software  installed,  you  too 
can  expand  the  existing  network,  or  start  your  owni 
ANS  has  all  of  the  hard-to-f  tnd  parts  that  wilt  bring 
it  all  together: 

lite  ftrport  MilTUX  Diode  Mairu  Board  CCtt- 
neos  TNCs  lOgette*  n*  t'cjnn  a  ner*orit  sw-nchkng 
note  where  packet*  are  rtiuij&i  (awards  tittir  Itnai 

<Jestination.  I[  u«3  DR--5F  conmsctore.  ii  Jesi.p»etl 
to  esiminau;  e*p«i$u<  ui^ghtiy  cablfis,  and 
iit'flfks  With  ftifttr  TheNET  (p  ROSE  networking 
software.  .$24  ftS  M  a  complete  kit.  or  $39.95  as- 
seraWed,  AdapieK  for  DRSI.  MFJ  a-  AEA  TNCz 
iniiiniy  S2.49  Each  -  specify  1"WC  model. 

The  WtncModetn  Adupter  allows  one  TNC 
Ui  L4MiEidci  l  via  a  WlteI^lu  Miln-i)  H:  up  l;>  K 
oiberTNCi.  Connect  switching  nodes  bo- 
getiier  to  make  i  SuperHub.  m)  mter-nel- 
wxk  galewayi  or  bn  attach  a  few  serves 
[like  a'BB.-i  or  DX  Clujaer)  directly  in  Lhe 
nerwocfc  ^n  wire  for  superior  pen'nrmance1 
OnLy  S2.9f  as  a  kiL  or  S4.95  assembled 
Vilrtl^n  Matrix  S 1 .  assembled. 

Tl>  hnnir  c  all  [Djpttex  ANS  nftes  TWC  to  ftato  Cafttcs  {S9.y?i  ami  a  Pbwer 
Supply  i  TNC  table  for  [fie  pnpular  TElCK  KS-900  ]ink  ratik>(S24.^5). 

Please  wrrite  for  more  information.  To  order.  5sna  check 

or  MO.  add  S3  S/H.  NJ  addness  aad  6%  lax.  AH  orders 
shipped  2-Day  aid  Your  Satisfaction  is  Fully  Guaranteed- 


Amateur  Networking  Supply 

Post  Office  Sox  219,  Montvale  New  Jersey  07645*0219 
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Slow  Scan 
Television 

doesn't  have  to  be  expensive  anymore 

Quality  Color  SSTV 
is  easy  and  affordable  with  Pasokon  TV. 

Pasokon  TV  $229.95 

Send  and  receive  alf  popufar  modes. 

Hardware  interface  fits  inside  computer 

New-  SSTV  Explorer    $94.95 

Small  receive-only  interface  plugs  into  serial  port. 

Bolh  require  IBM  PC/AT  or  correal! We,  '283  or  belter  CPU,  color  VGA 
display,  MS-DOS.  Priuos  irdudt  Tree  -shipping  lo  U.S.A.  Write  Of  call 
lor  complete  derails. 

Absolute  Value  Systems 
1 1 5  Stedman  St  #7 
Chelmsford,  MA0J824-1823 
(508)  256-6907 


Uncle  Wayne's  Bookshelf 


Your  One-Stop  Shopping 
Headquarters 

In  stock  and  ready  to  ship  direct  lo  you 

Reference  Manuals,  Shortwave  Handbooks 

ARRL  Books,  Antenna  Handbooks,  UHFA/HF, 

Books  For  Beginners,  Code  Tapes  and 

Software  For  The  Computer 

Tum  lo  pages  94  &  95  to  see  cur  current  selection 

Don't  Delay  -  Call  Today 
Our  order  department  is  just  a  phone  call  away 

800-234-8458 


VISA 


739311 
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Number  7  on  your  Feedback  card 


by  Peter  Putman  KT2B 


Ramsey  Electronics  FX-146 
Transceiver  Kit 


Roll  your  own  2  meter  rig. 


Ramsey  Electronics 

793  Canning  Parkway 

Victor  NY  14565 

Telephone:  (716)  924-4560 

Price  Class;  $149.95  without  chassis/knob  kit; 

$24.95  for  matching  CX  chassis/knob  kit 


Okay,  you're  a  typical  ham  and  like  to  fire  up 
the  oT  sofdering  iron  once  \n  awhile.  Let's 
say  you  just  found  $175  stashed  away  for  a 
rainy  day  or  the  next  trip  to  the  Dayton 
Hamvention,  (Sometimes  they  are  one  and  the 
same!)  What  would  you  buy?  Lefs  see.  how 
about  a  4  watt,  diode-programmable*  packet- 
ready  2  meter  synthesized  transceiver  kit?  And 
it  has  to  have  a  snazzy-looking  cabinet  kit  with 
knobs.  Wait,  it  should  also  be  able  to  work  with 
virtually  any  speaker/mike  on  the  market!  And 
the  receiver  coverage  should  be  broadband  to 
pick  up  NOA  weather  signals. 

Kinda  picky,  aren't  yoy?  Good  thing  thai 
John  Ramsey  of  Ramsey  Electronics  thinks 
the  same  way  you  do,  and  makes  the  FX-146 
transceiver  kit? 

Overview 

Yes,  the  FX146  is  a  pretty  neat  piece  of 
work,  and  a  proud  successor  to  the  originat 
FTR-146  kit,  introduced  in  1991,  For  your  mon- 
ey, you  get  a  state-of-the-art  radio  with  a  pro- 
fessionally-screened G10  circuit  board  that's 
easy  to  put  together,  easy  to  test,  and  works 
very  well  on  the  air.  Bells  and  whistles  have 
been  kept  to  a  minimum,  with  the  emphasis  on 
a  well-thought-out  design  employing  the  Mo- 
torola 145152  phase-lock-loop  synthesizer 
chip  and  your  everyday,  garden  variety  1N914 
diode  for  frequency  selection  {see  Photo  C}. 

The  concept  behind  this  radio  is  simple,  but 
clever:  Build  your  own  2  meter  radio,  and  while 
you  do  you'll  learn  how  all  of  the  parts  and  cir- 
cuitry work.  Should  repairs  be  required,  you 
wont  hesitate  to  open  the  cover  and  "dive  in" 
to  fix  it.  What's  more,  you'll  take  more  pride  in 
this  radio  precisely  because  you  built  it  your- 


self. (And,  of  course,  lefs  not  forget  that  you 
saved  a  few  dollars  along  the  way!) 

I  bought  my  FX-146  at  Dayton  '93  strictly  on 
impulse— it  wasT  after  aJI,  a  rainy  day — so  after 
a  brief  discussion  with  Tom  Hodge  WA2YTM  at 
the  Ramsey  booth,  my  wallet  was  lighter  and 
my  carry-ali  bag  somewhat  heavier.  Tom  fig- 
ured it  would  take  me  about  three  evenings  to 
put  the  kit  together  and  get  it  on  the  air,  (Note 
to  novice  builders:  The  term  "evening"  is  a 
standard  measurement  among  kit  builders  that 
has  about  as  much  relevance  today  as  "fur- 
longs per  fortnight/  A  more  realistic  appraisal 
of  the  time  required  to  build  this  kit  might  be  six 
to  eight  hours,  depending  on  how  methodically 
you  work.) 

When  you  first  open  up  the  kit  package, 
you'll  notice  all  of  the  parts  and  the  circuit 
board  neatly  sorted  into  clear  ziplock  bags.  All 
parts  are  clearly  identified,  and  all  ICs  are 
wrapped  in  foil  for  static  protection. 

If  you  bought  the  chassis  and  knob  kit,  it  too 
is  packaged  carefully  to  minimize  scratching. 
But  the  best  part  of  the  kit  is  the  instruction 
manual  which  answers  every  possible  ques- 
tion you  could  have  as  you  proceed  with  as- 
sembly. 

This  manual  is  over  130  pages  long  and 
contains  detailed  parts  lists,  assembly  instruc- 
tions, schematics,  a  parts  overlay,  and  a  good 
deal  of  what  I  call  "pep  talk" — additional  materi- 
al not  usually  found  in  kit  instructions  which  is 
designed  to  motivate  you  to  want  lo  build  the 
kit  and  have  fun  while  doing  so.  In  some  cases 
this  is  nothing  more  than  illustrating  how  sim- 
ple the  step-by-step  procedure  is. 

The  manual  also  provides  a  good  many 
helpful  notes  and  tables  on  how  synthesizers 


Photo  A  The  Ramsey  FX-146  2m  FM  transceiver  kit 


work,  how  to  select  the  right  antenna,  and  how 
to  select  and  program  your  desired  channels. 
I've  built  quite  a  few  kits  over  the  past  25 
years,  so  believe  me  when  I  tell  you  the  manu- 
al can  make  or  break  a  kit!  The  standard  for 
me  has  always  been  the  Heathkit  manuals. 
and  the  FX-146  manual  compares  favorably 
with  any  I've  seen  from  Benton  Harbor 

Construction 

Kit  assembly  is  fairly  simple.  I  suggest  locat- 
ing a  number  of  half-pint  plastic  deli  containers 
to  hold  all  parts  as  you  proceed.  Another  use- 
ful trick  is  to  double  up  a  piece  of  masking 
tape,  stick  it  to  your  work  surface  and  use  it  to 
hold  loose  components  until  needed.  Many  of 
the  parts  supplied  are  already  attached  to 
taped  rolls,  such  as  the  1N914  diodes  and 
many  small  capacitors  and  resistors,  A  low- 
wattage  iron  (say,  40  watts)  as  well  as  a  pair  of 
diagonal  cutters  and  small  pliers  will  suffice  as 
your  tool  kit  for  most  of  the  assembly. 

Like  the  aforementioned  Heathkit  manuals, 
Ramsey  employs  the  double-check  system 
during  assembly.  You  locate  the  part,  install  it, 
solder  and  then  "check  off'  the  corresponding 
box  next  to  that  instruction.  After  you  finish  a 
section  of  the  board,  you  go  back,  inspect  your 
work  and  check  off  again  to  confirm  you  did  the 
step  correctly.  A  simple  idea,  but  it  really 
works!  Even  experienced  kit  builders  such  as 
myself  find  this  system  very  helpful. 

Before  you  begin  each  section,  there  is  a 
thorough  description  of  the  circuit  and  how  it 
works— sort  of  a  mini-tutorial  on  the  fly.  After 
reading  these  sections,  you  then  proceed  to 
actual  assembly.  Ramsey's  approach  is  to  di- 
vide Ihe  construction  into  11  stages.  As  you  fin- 
ish each  stage,  you  can  perform  a  short  test  to 
make  sure  everything  was  done  correctfy.  This 
will  do  wonders  for  your  confidence  as  you 
proceed  to  the  next  section,  and  should  a 
problem  develop  it  can  be  isolated  and  fixed 
quickly 

Once  all  of  the  stages  have  been  tested 
(with  the  exception  of  the  RF  amplifier),  you'll 
need  to  load  up  at  least  one  diode  matrix  into  a 
channel.  I  found  the  easiest  way  to  do  this  was 
to  raise  up  the  edges  of  the  PC  board  on  two 
wooden  blocks  about  three  inches  above  my 
workbench.  This  allows  you  to  drop  all  of  the 
diodes  through  their  PC  mounting  holes  and 
solder  the  cathode  ends  to  the  U-shaped  buss 
bar.  Once  you've  done  this,  flip  the  board  over 
and  solder  the  anode  ends  to  the  PC  board 
traces. 
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Photo  8t  Ctose-up  of  the  FX-146  (top  view)  showing  all  components.  Note  the  ciean,  simple 
design. 


Clip  excess  leads  off  carefully. 

One  word  of  advice  when  doing  this:  Make 
sure  you  solder  the  cathode-to-buss  connec- 
tions carefully,  It  might  even  be  advisable  to 
bend  the  diode  leads  Into  a  hook  and  hang 
them  over  the  buss  wire  before  soldering,  I  had 


a  few  cold  connections  and  certain  channels 
wouldn't  work  when  selected. 

Performance 

The  FX-146  works  surprisingly  wellT  given 
the  simple  design.  Front-end  sensitivity  is 


claimed  to  be  less  than  0,35  ^V  for  12  dB 
SlNADT  and  my  tests  showed  this  figure  to  be 
closer  to  0.30  \i\f.  Adjacent  channel  rejection  is 
specified  to  be  down  6  dB  +/-7  kHz,  and  -60 
dB  +/-15  kHz,  which  is  pretty  tight.  An  option 
included  with  the  kit  will  improve  front-end  per- 
formance even  more  for  those  in  high-RF-den- 
sity  urban  areas,  although  I  haven't  found  it 
necessary  yet. 

The  squelch  threshold  is  specified  at  0.25 
jiV,  and  again  I  found  this  to  be  somewhat 
lower.  Squelch  hysteresis  performance  is 
good,  but  I  found  the  loud  "pop1'  objectionable 
each  time  the  squelch  was  broken  or  re- 
set. This  is  caused  by  the  "gating"  of  the  audio 
output  \C,  a  LM380  linear  device.  A  call  to 
the  factory  resulted  in  a  modification  to  change 
C48  from  a  0,001  disc  to  a  10  jiF  electro- 
lytic, ostensibly  to  filter  out  this  pop  when 
the  IC  turned  on.  The  fix  made  a  siight 
improvement,  but  the  pop  is  still  somewhat 
annoying. 

The  FX-146  is  set  up  to  select  any  of  12 
preprogrammed  channels,  the  theory  being 
that  most  users  of  synthesized  radios  rarely 
use  more  than  10  to  12  memory  channels 
to  begin  with.  This  is  certainly  true  in  my  case, 
as  I  use  a  Kenwood  TM221A  with  10  mem- 
ories for  day-to-day  2  meter  operation.  Actual 
channel  selection  uses  a  conventional  12- 
position  single-pole  switch  to  send  5  volts  to 
the  desired  channel  buss.  ltTs  not  sexy,  but 
sure  is  simple  and  reliable!  Synthesizer  ]ock-up 


§ 1  The  R8  is  a  Like  a  breath  of 

fresh  air,  with  Its  ground-up 

engineering  and  up-to-date  digital 

contra!  from  the  front  panel... 
a  quality  HF  receiver  of  American 
manufacture  that  should  successfully 
compete  on  the  world  market.  7  J 

Biil  Clarke 
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46  Overall  the  Drake  R8  is 

simply  the  best  radio 

we  have  ever  tested  for 

quality  listening  to  programs.  ■■ 

There's  nothing  else 

quite  tike  H  ?$ 

Lawrence  ^yiie 
Monitoring  Times 


6  &  The  best  of  the  best 

for  high-duality  listening  to  newa, 

musk  and  entertainment  from  afar, 

Superb  for  reception 

of  faint,  tough  signals.  * 


\  Choice 
Passport  lo  World  Band  Radio 
TaMefop  Receivers  ton  1992 


WHAT  IN  THE  WORLD 
ARE  YOU  LISTENING  TO? 

The  world  is  an  ever<hanging  place,  but  there  is  one  thing  you  can  rely  on 
to  remain  the  same... the  Drake  reputation  for  American-crafted,  quality 
communications  products  and  unsurpassed  customer  service.  Now,  the  Drake 
R8  Worldband  Communications  Receiver  has  been  heralded  by  the  experts  as 
"the  best  of  the  best,"  delivering  "unparalleled  all-around  listening  performance" 
that  is  "right  up  there  with  the  best  for  DXing." 

So  if  you  want  to  keep  up  writh  a  changing  world,  and  you're  not  listening  to  a 
Drake  R8K  we'd  like  to  suggest  you  make  a  change.  Call  1-800-723-4639  today  for 
more  information  about  the  R8,  to  find  the  dealer  nearest  you,  or  to  order  an  R8 
direct  from  the  factory  with  a  free  15-day  trial  period.  If  you're  not  impressed  by 
Drake's  quality,  performance  and  ease  of  operation,  all  in  a  receiver  costing  less 
than  51,000,00,  return  the  R8  Receiver  within  15  days,  and  well  refund  your 
money  in  full,  less  our  original  shipping  charge. 

The  world  is  a  big  place  If  you  want  to  hear  it  allt  listen  to  a  Drake  R8. 
If  you're  missing  it?  what  in  the  world  are  you  listening  to? 


R.L  Drake  Company 

P.0,  Box3ti06 

Mramisburg,  OH  45343 

U.SA 

DRAKE 

In  tdiuth  with  the  world. 


CIRCLE  147  ON  READER  SERVICE  CARD 
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Photo  C  Close-up  of  the  diode  matrix  area,  showing  the  buss  connec-    Photo  D.  Close-up  of  the  final  amplifier  assembly,  showing  the  trim- 
tion  technique.  mers  and  output  coils. 


was  quick  and  reliable  on  every  channel  (ex- 
cept where  I  made  a  couple  of  cold  solder 
joints). 

On-air  reports  were  good,  Initially,  I  was  told 
my  audio  had  a  fairly  noticeable  hum  which 
disappeared  when  I  replaced  the  1COM  HM-9 
speaker/mike  with  an  HM-54,  Transmitted  au- 
dio quality  was  excellent,  and  there's  plenty  of 
headroom  on  the  microphone  gain  control  al- 
though there  is  no  separate  deviation  control. 
The  FX-146  uses  true  direct  frequency  modu- 
lation, by  the  way. 


Output  power  is  specified  in  the  4  to  6  watt 
range,  but  try  as  I  might,  I  couldn't  squeeze 
more  than  3.5  watts  out  of  the  FX146 
anywhere  in  the  band.  (I  used  a  Bird  43  with 
10C  and  5C  slugs  plus  a  Bendix  50  ohm  ter- 
mination to  make  these  measurements  )  Note 
that  the  driver  and  final  RF  stages  use  lumped, 
Hi-G  tuning  coils  and  trimmers  (Photo  D),  and 
once  you've  peaked  up  the  trimmers  you'll 
see  a  fall-off  in  power  if  you  move  up  or  down 
the  band  more  than  half  a  megahertz.  Still,  this 
power  level  is  more  than  adequate  for  most 


contacts  through  a  repeater,  and  with  a  omni- 
directional antenna  or  small  beam,  you'll  get 
out  a  good  distance. 

Overall,  the  FX-146  represents  an  excellent 
value  for  the  money.  Its  performance  is  on  a 
par  with  any  other  2  meter  transceivers  on  Ihe 
market  today  (other  than  the  squelch  pop),  and 
it  is  easy  lo  assemble  and  test  .  ,  .  thereby 
making  it  easy  to  troubieshoot  later  if  repairs 
are  needed.  If  you  really  want  to  "build  it  your- 
self^ you'd  be  hard  pressed  to  beat  this  kit  for 
fun  and  u 


Serving  The  LORD 
Since  1987 


THE  POWER  STATION 

The  POWER  STATION  is  a  12V  x  6,5  AmpHr  gel-ceil 
battery  complete  with  voltmeter,  wall  charger  and  a 
cord  for  charging  via  automobiles,  It  will  power  most 
HTs  at  5  Watts  for  2-4  weeks  (depending  upon  how  iong-winded  you 
are).  Also  VHF.  UHF,  QRP,  or  HF  mobiles  such  as  the  KENWOOD  TS-50 
(at  SOW).  There  are  no  hidden  costs,  all  you  need  is  your  mobile,  HT 
power  cord  or  cigarette  lighter  adapter 

The  POWER  STATION  provides  12V  from  a  cigarette  plug  and  has  two 
recessed  terminals  for  hardwiring.  A  mini-phone  jack  with  regulated  3V, 
6V,  or  9V  output  can  be  used  separately  for  CD  players,  Walkmans,  etc. 
THE  POWER  STATION  can  be  charged  in  an  automobile  in  only  3  hours, 
or  in  the  home  in  8  hours.  The  charger  will  automatically  shut  off  when  the 
battery  is  completely  charged,  so  you  can  charge  it  even  when  it  has  only 
been  slightly  discharged,  (unlike  Ni-Cads  that  have  memory).  Our  charg- 
ing circuit  uses  voltage  sensing  circuitry,  other  brands  are  timed  chargers 
which  always  charge  the  battery  a  full  cycle,  this  damages  their  battery 
and  shortens  its1  life  if  it  only  needs  a  partial  charge.  The  POWER  STATION 
has  a  voltmeter  that  shows  the  exact  state  of  charge  of  the  battery,  not 
worthless  idiot  lights  that  tell  you  "YOUR  BATTERY  IS  NOW  DEAD."  The 
voltmeter  can  even  be  used  to  measure  voltages  of  other  sources. 


To  order,  send  check  or  money  order  for  $49.95  + 
$8.50  for  shipping,  along  with  your  shipping  address 
and  telephone  number  to: 

Joe  Brancato 

THE  HAM  CONTACT 

P.O.  Box  3624,  Dept.  73 
Long  Beach,  CA  90803, 

CA  Resided  &  Add  8  i/4*-i  Sales  Tax.  Candian.  Residents  Please  Send  U.S.  Money 
Order  &  $17. tG  Shipping. 

If  you  wish  mere  informailon  phrase  send  a  SASE  Ed  Ihe  above  Adores?.  For  COD 
orders,  call  (310)  433-5060.  oulikte  of  CA  call  (600)  333-HAM4  and  leave  a 
message, 


C:CiCLE  3S4  ON  HEADER  SERVICE  CARD 


73  Amateur  Radio  Today*  November,  1993  41 


73  Review 


Number  8  on  your  Feedback  card 


by  Gordon  West  WB6NOA 


Azden 


616m 


Azden  Corporation 

147  New  Hyde  Park  Rd. 

Franklin  Square  NY  11010 

Telephone;  (516)  328-7500 

Price  Class:  S379  plus  $5  shipping 


FM  Transceiver 

Advanced  features  in  the  palm  of  your  hand. 


(516/328*7500)f  Attn:  Sid  WoEin  K2UH,  Man- 
ager. The  Azden  line  ot  amateur  radio  equip- 
ment has  been  around  as  long  as  the  synthe- 
sized 2  meter  transceiver,  and  Is  now  avail- 
able direct  from  New  York. 


n 


99 


A  good  way  to  get  started  in  6  meter 
FM  communications  might  be  to  pick  up 
a  good  hand-held  transceiver. 


This  Azden  looked  perfect  for  the  Southern 
California  8  meter  Club.  They  were  searching 
for  a  quality  hand-held  6  meter  transceiver 
that  they  could  order  in  quantity.  The  unit 


The  6  meter  band  is  brimful  of  excitement 
for  every  ham,  from  the  new  no-code 
Technician  to  the  seasoned  Extra  Class,  But 
don1t  get  the  wrong  idea— even  though  6  me- 
ters is  exciting,  there's  still  plenty  of  elbow 
room  in  the  sparsely-oc-  _^__^^_ 
cupied  spectrum  from  50 
to  54  MHz. 

FM  is  the  predominant 
mode  on  6  meters.  There 
should  be  no  FM  opera- 
tion below  50.30  because 
this  area  is  reserved  for 
the  SS3  and  CW  weak-signal  operation 
found  in  large  muftimode  mobile  and  gas  sta- 
tion equipment.  Remember:  No  FM  below 
50.30  MHz! 

A  good  way  to  get  started  in  6 
meter  FM  communications  might 
be  to  pick  up  a  good  hand-held 
transceiver  And  while  you  may 
think  that  a  measly  3  or  4  watts 
output  wont  do  much  on  the  6  me- 
ter band,  keep  in  mind  that  this  is 
the  same  amount  of  power  output 
found  In  2  meter  handholds. 

One  unique  characteristic  of  the 
6  meter  band  is  it  allows  small 
hand-held  transceivers  to  work  dis- 
tant repeaters  just  as  far  as  on  2 
meters,  and  will  sometimes  give 
you  real  FM  excitement  during  peri- 
ods of  ionospheric  sporadic  E  band 
openings.  You  may  find  yourself 
working  through  a  repeater  1t200 
miles  away,  thanks  to  brief  sky- 
wave  band  openings.  And  keep  in 
mind  that  sporadic  E  band  open- 
ings are  not  dependent  on  the  11- 
year  solar  cycle.  You  can  count  on 
6  meter  skywave  activity  during  the 
summer  and  fall  seasons,  And 
while  it  may  only  last  for  a  few  min- 
utes to  a  few  hours,  hand-held  op- 
eration gets  exciting — especially  if 
you  are  hooked  into  an  outdoor  an- 
tenna, sounds  fine  on  the  air,  and  most  members 

The  Azden  AZ-61  6  meter  hand-held       are  reiatively  satisfied  with  their  purchase, 
transceiver  is  available  direct  from  the  manu- 
facturer; Azden  Corporation,  147  New  Hyde      Features 
Park  Road,  Franklin  Square  NY  11010  The  review  transceiver  was  shipped  with 
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The  Azden  AZ-61, 


the  Azden  2  meter  owner's  manual.  We  are 
told  that  a  6  meter  manual  is  in  the  works,  but 
the  variations  between  how  a  2  meter  Azden 
works  and  how  the  little  6  meter  handheld 
works  are  minor.  Well,  almost .  .  ■ 
Unlike  the  2  meter  ver- 
sion, the  Azden  6  meter 
handheld  offers  no  oddball 
duplex  split — it  is  set  for  +/- 
500  kHz,  with  frequency 
steps  at  5  kHz,  10  kHz,  or 
20  kHz.  You  will  also  quick- 
ly discover  that  receiving 
channels  in  the  VFO  and  memory  mode 
are  slightly  different  for  the  6  meter  unit  than 
what  is  described  in  the  2  meter  owner's 
manual. 

The  Azden  6  meter  handheld  is 
packed  with  all  the  usual  acces- 
sories, including  the  8* -long  flexible 
rubber  antenna,  sturdy  belt  clip,  and 
the  large  12  volt  600  miliamp  hour, 
rechargeable  battery.  The  battery  is 
shipped  uncharged  from  the  manu- 
facturer, so  you  will  need  to  drop  it 
in  its  included  pull-out  desk  charge 
stand  and  let  it  cook  for  at  least  six 
hours  before  turning  on  the  juice. 
The  charger  puts  out  300  miEiamps, 
and  the  transformer  is  housed  in 
the  plug-in  assembly,  hogging  an 
adjacent  110  VAC  receptacle  be- 
side it  if  you  plug  it  into  a  power 
strip.  And  be  assured  that  this 
charging  base  setup  is  unique  to 
Azden's  line  of  handhelds,  and 
there  is  zero  chance  that  it  is  inter- 
changeable with  any  other  hand- 
held from  any  other  manufacturer, 
Why  won't  manufacturers  ever 
standardize  their  batteries  or  charg- 
ers? 

On  the  top  of  the  handheld  is  a 
12-volt  DC  input  receptacle,  with 
the  center-ptn  positive.  Watch  out — 
even  though  you  may  already  have 
a  mobile  12  volt  hand-held  plug  that  looks 
simitar  to  this  jack,  make  absolutely  sure  that 
your  12  volt  plug  has  the  center  hole  as  posi- 
tive. Some  other  handhelds  run  positive  on 
the  outside  of  the  plug,  not  the  inside  hole. 


New  Amateur   Publications 


Radio/Tech 
Modifications 


9 


O 


a 


WPV'P 


KewNwd 

ICOM 
Scannera 


RadioATech  Modifications  5A  &  5B 

Expanded  RX  vTX  Modifications  &  alignment  controls 

Vol  5A  for  Kenwood,  loom  & 

Scanners 

Vol  5B  for  Alinco,  Standard,  Yaesu 

CB's  &  others 


$  1 9,95  each 


Federal  Government 
Frequency  Assignments 

A  must  for  scanner  listeners 

Frequency  use  assignments  for  Departments  of 
Agriculture,  Air  Force,  Army,  Commerce,  Defense, 

Energy,  Health  and  Human  Services,  Housing  and 
Urban  Development,  interior,  Justice,  Labor,  Navy, 
State,  Treasury,  and  Transportation.  Also  29 
Independent  Agencies 

$  24,95 


arc  Fdllkm 


$$}£$ 


Federal  Government 
Frequency  Assignments 


Thr# ha* &[$■:& ptutl yw  ws-wd  ivarc! 
la  Jigsf.  "i'tua  hamuli  ^  aSuR  ^k 
■*Y*jld  want  U>  hesr .T*ii3  tia&  all  Ihe 
sitfif  yoi  wn«d  *a^l  Id  haati 


!17E'>TKlN 


North  American 

Shortwave 
Frequency  Guide 


North  American  Shortwave 
Frequency  Guide 

.5  -  30  MHz  listing  of  alt  shortwave  activity, 
listed  in  frequency  order. 

International  Broadcasts  from  around 

the  world,  Military  and  Public  services. 

All  broadcast  modes.  The  most  handy 

reference  book  for  the  band  scanner. 


Add  S  4.00 
Shipping  lo  all 
orders  in  USA 


$19.95 


Artsci  inc 

P.O.  Box  1848 

Burbank,  CA  91507 

(818)843-4080 

Fax   818   846-2298 


CIRCLE  276  ON  READER  SERVICE  CARD 


ID-8  Automatic  Morse  Station  Identifier 

Compatible  with  Commercial;  Public  Safety,  and  Amateur  Radio 
applications.  Uses  include  Repeater  identifiers,  Base  Station  Identifiers, 
Beacons,  CW  Memory  Key  era,  etc.  Great  for  F.C.C.  ID  Compliance. 


Miniature  in  si^e   1.&5M.  12^0.35" 

Totally  GF  immune. 

All  tonneciions  matfE  with  microminiature  plug  and  sockel  with  calor  coded  wines  attached. 

CMOS  microprocessor  lor  low  voJiage.  low  current  operation:  fito20VDC  unregulated  at  6ma. 

Low  distortion,  low  impedance,  adjustable  smewave  output  0  to  A  volts  oeak  \o  peak. 

Crystal  controlled  for  high  accuracy 

Transmitter  PT  output  (to  key  iransrmiter  while  ID  is  being  sent).  Is  an  open  collector 

transistor  that  will  handle  80  V0C  at  30Dma. 

Fislc  program rnabte  wilh  SUPPLIED  kcybcaro 

CanrirmatJon  tone  to  indicate  accepted  parameter  plus  lanES  to  indicate  programming  error 

All  programming  is  stored  in  a  non-v&iaSite  EEPfiOM  whicft  may  be  altered  at  any  time 

Message  lengih  over  200  characters  long. 

Trrg-gcr  ID  wilh  active  high  or  low 

Inhibit  ID  with  active  high  Of  low  Will  hold  off  ID  until  channel  is  clear  at  iraflic. 

Generates  repealer  courtesy  tone  al  enrj  oi  user  Transniiission  if  enabled. 

Double  sided  tape  and  mou  filing  hardware  supplied  lor  qulcto  maun  ting. 

Operating  temperatura  range.   -30  degrees  G  la  +65  degrees  C. 

Full  one  year  warranty  when  relu^Ed  to  the  factory  for  repair 

Immediate  one  day  delivery 


Programmable  Features 

»  Eight  prograrnmanie.  selectable,  messages. 

*  CW  speed  from  J  to  39  WPM 
■  ID  interval  timer  from  K99  minutes. 

*  to  nottf  off  timer  from  Q-W.  seconds. 

*  CW  tone  frequency  from  100  hi  to  3000  hz. 

*  Front  porcn  defsy  <nier\>a!  fmm  0  to  9.9  seconds 

*  CW  or  MCW  operation 

$89.95  each 

programming  keyboard  included 


COMMUNICATIONS  SPECIALISTS,  INC. 

426  WEST  TA FT  AVENUE  *  ORANGE.  CA  92665-4296 
fft:4)  99S-3021  '  FAX  {774}  974-3420 
Entire  U.S.A.  (800}  854-0547  -  FAX  (800}  42*3420 


CIRCLE  10  ON  READER  SERVICE  CARD 


FT-530 

New  2M/440 


I 


FT-5200 
2  Meter/440  Mobile 


FT-4HE52Meter 

FT-811E,  440MHz 
FT-911E,  1,2GHz 
FT-415,2Meter 
FT-81 5,  440MHz 
FT-26,  2  Meter 
FT-76,  440  MHz 
FT-23R,  2  Meter 
F"T33,  220  MHz 
FT-470,  2M/440MHZ 


FT-212RH,  2  Meter 
FT-712RH,  440MHz 
FT-7400H,  440  MHz 
FT-912RH,  1.2  GHz 
FT-6200,  440/1 ,2GHz 


tha 


FT-416 

New  2  Meter 

FT-81 6,  440  MHz 


FT-2400 
2  Meter  Mobile 


k>-:-  I 


FT-1 000 

FT-767GX 

FT-747 


ORDERS  &  PRICE  CHECKS 

800-7'29-4373 


_  A 


LOCAL  INFORMATION 


HAM  STATION 

P.O.  Box  6522 

220  N.  Fulton  Avenue 

Evansville,  IN  47719^0522 

Store  Hours 

MON-FRI:  8AM-5PM 

SAT:  9AM  -  3PM 

CENTRAL  TIME 

SEND  A  SELF  ADDRESSED  STAMPED 

{2  STAMPS)  ENVELOPE  (BASE)  FOR 

NEW  AND  USED  EQUIPMENT  SHEETS. 

WARRANTY  SERVICE  CENTER  FOR: 
ICOM.  KENWOOD,  YAESU 

FOR  SEVICE  INFORMATION  CALL 

(612)422-0252 

MONDAY  -  FRIDAY 


TERMS: 
Prices  Do  Not  Include  Shipping. 
Price  and  Availablity  Subject  lo 

Change  Willi f>« I  Notice 
Most  Orders  Shipped  The  Same  Day 

COD' s  Welcome 


*M&^1*iC-ar-i 


812-422-0231 


NATIONWIDE  &  CANADA 


FAX  812-422-4253 


CIRCLE  131  ON  READER  SERVICE  CARD 
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Reverse  polarity  means  instant  destruction  t 
o  the  12  volt  DC  input  circuitry  to  this  hand- 
held 

During  our  testing,  we  discovered  that  the 
12  volt  input  circuit  does  not  charge  the  at- 
tached battery.  This  was  not  a  surprise — 
some  handheld  manufacturers  provide  a  12 
volt  regulator  for  mobile  charging,  but  others 
don't.  We  d/dfind  that  there  is  a  small  "buffer" 
circuit  off  the  external  12  volt  line  to  help  min- 
imize alternator  noise  that  sometimes  creeps 
through  on  transmit.  On  this  unit,  we  judged 
this  circuit  as  average.  If  you  have  an  aggres- 
sive 12  volt  alternator,  you're  going  to  hear  It 

over-transmit  on  the  Az-  

den — as  you  would  on 
any  inexpensive  hand- 
held. 


tion,  so  double-check  your  levels  after  you 
get  your  external  setup  plugged  tn. 

The  Azden  6  meter  handheld  offers  40 
channels  of  memory,  20  in  memory  bank  A 
and  20  in  memory  bank  B,  You  select  the 
memory  bank  channel  by  pressing  "function" 
A/B,  and  then  pressing  the  number  of  the 
memory  channel  desired.  To  enter  a  frequen- 
cy into  a  memory  channel,  you  must  first 
recall  the  memory  channel  you  want  to 
program.  Then  press  VFO,  and  set  the 
frequency. 

For  the  offset,  you  hold  the  function  button 
on  the  side  of  the  unit  while  depressing  the 


Operating:  Read  the 
Book  First 


Good  news:  Many  of  the  generic  speaker/ 
microphones  have  the  same  exact  plug 
complement  that  the  Azden  accepts. " 


The  Azden  6  meter 
handheld  is  not  easily  op- 
erated without  a  thorough  review  of  the  in- 
struction book.  Most  seasoned  hams  can  fig- 
ure out  the  simple  operation  and  memory 
channel  steps  of  most  handhelds  without  a 
book — except  for  maybe  the  Kenwood  78 — 
but  with  this  Azden,  you  must  read  first 

To  enter  a  frequency  like  52.525  MHz,  first 
hit  the  NVFO"  key,  then  enter  "2tn  "*"  (Del), 
"5,"  "2"  "5"  and  the  unit  continues  to  blink 
for  about  a  second  until  it  locks  on.  If  you 
don't  hit  the  u**  (Del)  key  to  set  the  decimal 
point,  the  unit  won't  take  the  frequency,  and 
will  continue  to  flash  at  you  for  about  10  sec- 
onds after  your  last  futile  keystroke.  After  10 
seconds,  it  figures  that  you  need  some  help, 
and  goes  back  to  the  last  valid  frequency 
entered.  Remember:  Read  the  book  before 
operating. 

Once  the  set  accepts  the  valid  frequency 
entry,  Et  reads  out  "52.525"  and  does  a  nice 
job  of  capturing  any  signal  out  there  on  fre- 
quency. The  receiver  was  plenty  sensitive 
down  to  0.08  |uVs  and  with  dual  conversion 
was  tight  enough  to  offer  excellent  selectivity 
from  other  stations  slightly  higher  and  slightly 
lower  in  frequency.  The  Azden  6  meter  hand- 
held utilizes  a  hard-squelch  circuit,  and 
marginal  signals  will  cause  the  squelch  to 
clamp  with  a  noticeable  "pop"  as  an  internal 
transistor  cfamps  the  audio  off.  But  if  you  ac- 
cidentally forget  and  turn  down  the  volume, 
this  hard  squelch  "pop"  might  get  your  atten- 
tion in  a  quiet  room — there  may  be  someone 
on  channel  trying  to  get  through.  Few  hand- 
helds offer  "soft  squelch/1  and  in  strong  signal 
areas  where  most  operating  is  through  re- 
peaters, the  hard  squelch  in  this  unit  is  per- 
fectly acceptable. 

Audio  output  and  fidelity  from  the  internal 
speaker  are  excellent,  if  you  plug  in  the  op- 
tional external  speaker/mike,  you'll  have 
more  than  enough  audio  to  hear  any  call  to 
you  {if  the  speaker/mike  is  anywhere  near 
your  ear).  Good  news:  Many  of  the  generic 
speaker/microphones  have  the  same  exact 
plug  complement  that  the  Azden  accepts. 
Some  of  the  external  crossband  speaker/mi- 
crophones run  a  little  hot  on  transmit  modula- 


number  9  key-  This  allows  you  to  select  no 
offset  simplex,  minus  500  kHz  offset  down,  or 
plus  500  kHz  offset  up.  No  oddball  offsets  are 
available  on  this  unit. 

To  encode  a  subaudible  toneT  you  hold  the 
function  button  again  and  push  the  zero  key. 
This  activates  the  "PROG"  program  display, 
and  you  cycle  with  the  pound  key  (#)  past 
T.3G"  tone  squelch  decode,  and  TO  Tone" 
for  tone  encode.  Cycle  up  to  the  desired  tone 
by  exact  tone  frequency,  and  then  wait  ap- 
proximately five  seconds  for  the  unit  to  time 
out  of  the  program  mode,  and  get  you  back 
into  the  VFO  display  mode.  Now  depress  the 
function  button  again  and  the  "3"  keyT  and  this 
brings  up  the  word  "Tone/  indicating  CTCSS 
encode  each  time  you  transmit 

Now,  memorize  this  package  into  any  one 
of  20  +  20  memory  channels  by  holding  the 
"ENT/MW"  pound  key  until  you  hear  a  beep. 

There  are  several  other  options  that  you 
could  program  on  each  memory  channel,  too: 


CTCSS  decode 

CTCSS  encode 

Frequency  step 

Scan  hold  time 

A-bank  scan  skip 

B-bank  scan  skip 

Automatic  power  off  time 

Battery  saving  time 

DTMF  pager/calling 

And  there  are  even  a  few  more  things  that 
you  can  do  with  this  handheld,  which  we  would 
classify  as  "advanced  operating  features  * 

"The  set  is  too  darn  complicated/1  com- 
ments an  active  6  meter  enthusiast.  1  didn't 

find  this  necessarily  true — I 

must  admit  it's  certainly  not 
a  handheld  that  you  can 
take  out  of  the  box,  and 
start  punching  in  frequen- 
cies, offset  and  tone  with- 
out looking  at  the  instruc- 
tion manual  (like  some 
handhelds  I  know  of).  But  if 
you  do  read  the  instruction  manual,  the  oper- 
ating and  programming  is  easy. 

This  IS  an  advanced-feature  handheld,  so 
it  takes  about  an  hour  of  programming  in  or- 
der to  get  the  "feer  for  how  frequencies,  off- 
set and  tone  get  memorized. 

About  the  only  thing  I  found  a  problem  with 
was  slow  synthesizer  lock  time  which  all  but 
eliminates  the  capability  of  cycling  through 
frequencies  with  the  up  or  down  arrow  look- 
ing for  activity.  As  soon  as  you  press  the  up 
and  down  arrow  frequency  slew  button,  the 
receiver  blanks  out  until  you  release  the  but- 
ton. You  could  electronically  scan  the  6  meter 
band  for  activity,  but  1  like  to  go  into  the  man- 
ual mode,  and  search  down  at  the  cordless 
telephone  frequencies  near  46  MHz  and  49 
MHz  and  see  what  all  I  can  pick  up.  (Cord- 
less is  legal.)  Lots  of  excitement  here! 

So,  i  like  it.  I  like  the  Azden  AZ-61  6  meter 
handheld  a  lot.  Just  be  sure  to  read  the 
instruction  manual  first! 


ARRL  6  Meter  Wavelength 

Band  Plan,  50.0-54.0  MHz 

MHz 

Use 

50.100-50.300 

SSB.CW 

50.100-50.125 

DX  window 

50.110 

SSB  calling  frequency 

50.300-50.600 

N on- voice  communications 

50.620 

Digital/pacKet  calling  frequency 

50.800-50.980 

Radio  control  20  kHz  channels 

51.000-51.100 

Pacific  DX  window 

51.150-51,480 

Repeater  inputs  (19) 

51.120-51.180 

Digiial  repeater  inputs 

51.620-51.980 

Repeater  outputs  (19) 

51.620-51.680 

Digital  repealer  outputs 

52.000-52.480 

Repealer  inputs  (23) 

52,020,  52,040 

FM  simplex 

52,500-52,980 

Repeater  outputs  (23) 

52.525,  52.540 

FM  simplex 

53.000-54.480 

Repeater  inputs  (19) 

53,000,  53.020 

FM  simplex 

53,1/53.2/53.3/53.4** 

Radio  control" 

53.500-53.980 

Repeater  outputs  (19) 

53.5/53.6/53.7/53.8" 

Radio  control** 

53.520 

Simplex 

53.900 

Simplex 

^Optional,  local  choice 
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«  1-800-426-2891 

Fax  (612)786-6513 

Order  8-8  M-F  and  1 0-5  i 


More  Inside! 


I  com  M3 
Kenwood  4&.S 
Yaesu  657 
AEAB 


(formerly  Satellite  City) 


CA-2X4MAX 

Comet's  best-selling  2m/70em 

base  antenna.  Featuring  the 
Comet  exclusive  SLC  system  for 
maximum  gain  and  stable 
resonant  frequencies.  Choose 
from  a  family  of  great  products  all 
p re-tuned  in  single,  dual  and  tri- 
band  fixed  station  antennas. 
Gain  is  8.5- 11. 9  dB. 

Holiday  value 


s 


185 


95 


Also  shown 

CX*902  (left)-  Tri-band  for  2m/ 
70cmft  200MHz,  Gain  is  6,5- 

90dB  $165*5 

CA-2x4FX  (middle)  -  Dual  band 
for  2nV7Qcm  Gain  is  4.5-7.2  dB 


$109.95 


Many  other  models  available. 


Comet  mounts 


RS-820 


RS-9 


RS-25 


5°/< 


O 


off  all 
prices  on 
this  page1 


CMX  family 

This  new  cross  needle  S.W.R.  meter  gives 
forward  and  reverse  readings  without 
switching  and  provides  for  three  diferent 

power  levels.  You 
can  even  monitor 
yo ur  1 2  volt  power 
source. ,  The 
remote  R.F.  sensor 
allows  you  to  place 
the  meter  near  you 
and  the  sensor  at 
me  radio. 


CMX-1       1.8  to  60  MHz  ©2  kW 


CMX-2      1.8  to  200  MH7  @  200 W    $179-95 


CMX-3      140  to  512  MHz  @  200W  S1 69.95 


omet  mobiles 


"-  •-  - 


Comet, offers  a  new  SB5,and'S87.NMO:styfe  dual--. 
Dand  antenna.  They  feature  a-fold-over  "Motorola" 
Style  base,  great  Styling.and  performance  to 'match.' 
.Use  the  SB5  tor  more  compact  installations  and  the 
SB7ftirthaSe  hard-to-reach  locations. 

*  S-20 

dua£  band  standard  and  NMO  mount-2. 1 5/5.0  dbi 
$49,95 

*  SB7NMQ 

Oua!  band  HMO  mount  '4.5; 7.2  dbi 

379,95 ' 
*'  S85NMO  dual  hand  HMO  mount  3.0/5,5  dbi 
'  $55:95 : 

*  FL-67S 

dual  band  premium  construction  4. 5/7. 2  dbi 

•CA-2X4SR  m 

dual  band  open  coil  construction  3.8/6,2  dB- 
$59;95  p':: 


Comet  offers  a  wide  variety 
of  stylish  antennas,  mounts, 
duple  Kers  and  cable 
assemblies 


RS-820 


The  RS-820  is  a  new  adjustable 
low  profile  trunk  lip  mount 
|  antenna  base  offering  style  with 
rugged  design. 

Holiday  value 


s34 


95 


Also  shown 
•  RS-9   trunk  lip  mount      $1395 
-  RS-25  $32,95 


Comet  duplexers/trip lexers 

Cornel  produces  over  eighteen  


combinations  of  duplexers  and 
triplexers.  These  units  are  available 
with  and  without  lead-in  cables  and 
feature  high  power  handling  with  low 
loss, 
•  CFX^SI  4J      50/146/446  MB? 


•  CF-4130 

•  CF-4160J 


$69,95 

446/1 200MHz 
$75.95 
146/443  MHz 


■'-'■:/.■'■'■" 
Many  more  to  choose 


from! 


S4m 


Comet  Whips 


Dual  band 
whips  for  your 
HT  will  extend 
your  range. 
Comet  makes  a 
version  for  most 
every  need. 


♦CH-720C 

2m/70crn  center 

loadS37^5 

•SH-55 

Newl  2m/70cm 


S32.95 


-CH-72S 
chrome  base 

2m/70cm 


Satellite  City  Now 


2663  County  Road  I,  Mounds  View,  MN  5511 2 

Metro:  (612)  706*4475  *  Nafl  Watts:  1-SO0-426-2B91   •  FAX:  (612)  786^513 

Store  Hours:  M-F,  10:00  am-  8:00  pm,  Sat.,  10:00  am  -  5:00  pm 

Phone  Hours:  M-F,  6:00  am  -  8:00  pm,  Sat,  10:00  am  -  5:00  pm 


Prices  subject 

to  change 
without  notice. 


Expires  12-31-93 
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ICOM 


IC-229H 

^^■^^^^^^^^^■i 

; 
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It 

his  feature-packed  mobile  is 
erfect  for  car.  packet  or  portao 
Be.  Its  liny  size  Ms  it  squeeze 
tost  any  open  space    The  met 
TMF  micropnone  CTCSS  erx 
1  memories  and  great  price  m 
lis  a  hard  value  lo  pass  up- 
Holiday  value 

*!!l! 

s36995 

Holiday 


IC-2410H 


Holiday  value 


s699 


95 


lowout! 


ICON 


KM- 54 


HM-46/L 
$40.00 


loom  Speaker  1 
Microphones 


IC-R100 


This  radio  can  simultaneously  receive  2  frequencies  in 
the  same  band  Combine  this  breakthrough  with 
simultaneous  dual  band  receive  capability .  speech 
processor.  DTMF  and  you  have  a  list  of  features  found 
nowhere  etee.  Step  ahead  with  loom! 


1C-W2A 


' 


A  return  lo  design  fundamentals 

has  produced  samelhinp,  truly 
unique  in  dual-band  FM 
liansccivers.  Even  though  it  is 
the  smallest  in  its  class,  It  is 
packed  to  the  limit  wilh  failures 
to  expand  your  fun  out-of-doors: 
on  she  road,  or  at'home 


Holiday  value 


s479 


95 


Brtng  the  world  lo  your  car.  Now  you  can  enjoy  a  wider 
world  of  broadcasting-  VHF  air  and  manne  bands,  AM. 
FM.  WFM  modes,  emergency  services  and  many 
more-  in  your  vehicle   Fully  covers  ail  the  stations 
worth  hearing  m  the  500  kHz  -1 .8  GHz  range. 


IC-  W21  AT 


Phtfo  Shcres  JC-Defcj  IA 


s499 


95 


This  new  dual -band  handheld  transceiver  offers  unsurpassed 
performance  and  the  kind  of  innovative  features  amateurs 
have  come  to  expect  from  loom.  From  Ihe  urtiojue  new 
whisper  function  and  auto-output  power  selection  to  many 
other  tjend-  setting  features,  the  W21  AT  is  so  impressive 
youl  want  to  experience  for  yourself   This  radio  sports  70 
memories,  pager,  CTCSS  and  many  other  features 

IC-W21A 

Smaller  version  of  the  IG-W21  AT  with  redesigned  front  panel 
DTMF  keypad  functions  are  integrated  into  Ihe  control  knob 
and "  S*  key. 
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Advantage 


Open  when  you  want  to  order 
Services  you  need  at  the  right  price 
Thousands  of  products  in  stock 


IC-781 


Holiday 


value 


$5499 


95 


Seeing  is  believing .  so  enjoy  the  view.  The  Quill- In  video 
display  is  your  spectrum  scope,  frequency  readout,  terminal 
monitor  and  centred  screen.  Dual  receive,  1 50  watt  output, 
99  memones  and  wide  dynamic  range  add  up  to  a 
performance  leader, 


The  classic  HF  ail-band  transceiver 
that  you've  been  asking  for    the 
mosl  compact  and  advanced  lull- 
featured  radio  with  general 
coverage  on  the  market 


We  are  an 

authorized 

Icom  service 

center 


ICOM 


IC-737     s 


1329 


95 


This  advanced  Transceiver  features 
DDSf  dual  antenna  ports,  dual  VFO 
display,  101  memories,  Internal 
antenna  tuner,  bulll-in  keyerand  105 
dB  dynamic  receive  range.  Join  the 
OX  scene  with  the  latest  design. 


O 
ICOM 

SM-ZO 


[com  microphone 

This  new  high  style  desk  mic  featuresj 
PTT.  lock,  up-down  control,  mic 
Land  low  cut  switch. 


loliday 


value 


*T35 


95 


IC-728 


Hoh 


dav. 


value 


889 


95 


The  IC-728  is  a  hilly  equipped  compact  transceiver. 
It  conies  with  the  basic  features  plus  additional 
functions  required  for  pleasurable  HF  operation 
such  as  passband  tuning  and  a  speech 
compressor.  Perfect  for  mobile  operation  with  a 
bright  display  and  simple  controls, 

Also  available 
IC-729  with  6  meters 


IC-275H 


Holiday 


value 


S133995 


Ww9  *  J  ^^^MM 

The  beauty  of  the  aJI-mode  IC-275H  from  Icom  Is  thai  is 
gives  you  the  best  of  both  worlds  -  accesibtlity  to  the  far-flung 
reaches  of  the  eann  combined  with  tremendous  simplicity 
A|  just  the  touch  of  a  few  switches  you  can  contact  places  In 
the  world  you've  always  dreamed  of  visiting. 

IC-475H-  70cm  all  mode 
IC-575H-  6m  ail  mode 


IC-765 


Hotida^ajue 

S233995 


Performance  with  easy-louse  features.  With  a  full  featured 
front  panel  and  a  large  lluorescent  display,  tins  radio  was 
designed  to  be  used!.  Wide  dynamic  range,  lull  duty  cycle  heal 
sink,  &9  memories,  DDS  and  high  speed  antenna  luner  will 
expand  your  fun. 


Satellite  City  Mow 


nadio 

Ciig  y 
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Holiday  value 


TS-50S  *!  04995 


Enjoy  high  performance 

communications  plus  go- 
anywhere  convenience  with  the 
world's  smallest  lOQw  mobile  HF 
transceiver.  It  opens  up  a  whole 
new  world  for  the  amateur  radio 
operator.  It  can  be  mounted  in  a 
vehicle,  taken  on  a  DX-pedrtkm. 
or  even  permanently  installed  as  a 
base  station  transceiver. 


KENWOOD 


Hobday  value 


SMC-33 


Holiday  value 


TS-850S/AT 


A  rewarding  experience.  Kenwood's  renowned  dkpia?  technology 
endows  Ihe  TS-&50S? AT  HF  transcervar  with  specs  that  put  it  1 1  rmiy  in 
the  top  ranks  of  amateur  radio  equipment  Features  Include  a 
preprogrammed  automatic  antenna  tune*  fbutft-tn  or  optional 
Kenwood's  Advanced  Intercept  Point  system  for  enhanced  dynamic 
range  100  memories  with  mree  scan  modes,  a  Direct  Digital 
Synthesizer  {DOS)  and  digital  PLL  system,  pSus  an  optional  digital 
signal  processor. 


TS-450S/AT 

A  radio  that  can  star  in  virtually  any 
rote  with  its  1 0Ow  transmission 
capabilities  on  all  nine  amateur 
bands,  Compact,  lightweight 
const  ruction  makes  Ihis  HF 
transceiver  partic ularty  suited  lor 
OX-ingr  Rugged  reliability  is 
matched  with  leading-edge 
etectronics-  automatic  antenna 
tuner,  Kenwood  s  AIP  system  for 
improved  dynamic  range.  DOS  lor 
fine  tuning  and  the  optional  DSR- 
100  digital  signal  processor 

^1^ 

Holiday  value 

s132995 

s1 76995 


V 


TS-950SDX 


Switt  performance  and  surgical 
precision  are  second  nature  to  the 
TS-950SDX    Qualify  engineering 
bteods  aesthetic  simplicity  of  form 
with  a  wide  range  of  advanced 
features-  dual  frequency  receive 
100  memories,  DSP,  MOS  FET  final 
section  (a  first  for  amateur 
transceivers)  and  much  much  mora. 

Holiday  value 


s39699i 


m 


Holiday  value 


TS-1 40S     sgygss 


The  perfect  entry- level  HF  transceiver 
All-mode  performance  is  enhanced  by 
numerous  user-onented  features  such  as 
31  memories,  a  dual- mode  noise  blanker 
with  level  control,  GW  full  &  semi  break-in. 
built-in  speech  processor  and  it's  light 
enough  for  DX-pedHlons  and  mobile  use. 


TR-751 A 


Holiday  value 


To  meet  the  over-growing  demand  foi  all- mode  operations  on  the  move,  Kenwood 

has  developed  a  compact,  lightweight  transceiver  thai  performs  with  proliciency. 
While  providing  the  fulf-featured  convenience  of  much  largor  rigs-  including  dual 
digital  VFOs,  all-mode  squelch  and  aornJ  break-fn--  this  model  Is  designed  to  function 
as  well  in  your  vehicle  as  it  does  in  your  shack. 


Satellite  City  Now 


4 


IO 
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The 


Advantage 


Radio  City  offers  factory  authorized 
warranty  service  for  Icom,  Kenwood, 
Yaesu  and  Sony. 


KENWOOD 
MC-60 


Kenwood 


tit  • 


KENWOOD 


TH-78A 

Holiday  value 


TS-790A 


Slate  of  ihe  art,  and  then  some. 
Demonstrating  the  full  potential  of 
an  all -mode  transceiver  equipped 
with  advanced  elect  ronics, 
Kenwood's  high-quality  TS-790A 
breaks  new  ground  \r\  terms  of 
both  features  and  performance. 
And  when  equipped  with  Ihe 
optional  1200  MHz  unit  il  offers  tri~ 
banti  coverage  for  maximum 
versatility.  Supporting  its  duat- 
tr&quency  receive  capability  are 
separate  readouts  and  controls  for 
main  and  sub  bands,  and  even  tuil- 
duplex  cross-band  operation  is 
possible. 

Holiday  value 


s1779 


95 


Compact  and  confident,  it 
sets  exciting  new  standards 
for  portable  communications, 
combining  simplicity  ol 
operation  with  a  multiplicity  of 
features,  In  addition  to  built* 
in  DTSS  and  paging 
functions,  it  provides  a  dual- 
frequency  transceive 
capability,  wide  band  receive, 
a  sliding  keypad  cover,  and 
many  other  features .  While 
supplies  test. 


Holiday  value 


s79 


95 


^m 


\ 


Kenwood 
SP-23 


New  VHF/UHFtn-bander  with  third  band  optional.  This  new 
transceiver  has  at!  the  features  and  advantages  of  the  TM-74 1  plus 
these  enhancemenss-  direct  frequency  entry,  Ihe  unit  can  separate 
kilo  three  pieces  (requires  remote  cable  kit  j  CTCS3  encode  is  buift 
in.  and  ft  can  be  controlled  remotely  with  DTMF  s>ojiaJS  from  any 
transcafver   Aiso  avaiiabie  m  a  trvband  model  (the  TM-942A} 


Holiday  Value 


$75995 


mM&> 


n-u    ■       *  =_ 


KENVWDQD 

PB  17         U  0 


*B*XEG 

BT-a    li 


KHSPWDOO 


Kenwood 
Accessories 

^      They  make  great  slocking 
stutters! 


TM-732A 

Holiday  value 


s609 


95 


Attuned  to  the  fast-moving  wodd  of  mobile  commuracaljons. 
this  dual-band  transceiver  offers  a  host  of  advanced  features  in 
a  compact  design.  The  detachable  front  panel  has  a  rtfgb- 
vistbilrty  LCD  display  to  keep  you  informed  of  operational 
status. 


Holiday  value 


TH-28A     sonQ95 


This  state  of  Ihe  art  HT  has  numerous 
features-  the  ability  to  store  both 
alphanumeric  and  frequency  data  in  non- 
volatile memory.  AM  aircraft  alphanumeric 
message  paging-  in  addition  to  OTSS  and 
pager  functions:—  plus  swrlchab'e  dual-ban 
receive.  As  an  added  bonus  the  number  ol 
memory  channels  can  be  increased  10  240 
(option).  


TM-241A 

Holiday  value 


$374 


95 


This  2  meter  FM  mobile  provides  the  user-friendly  operation  ihe 
amateur  radio  operator  expects  from  Kenwood    It  comes 
complete  with  extra-targe  display,  DTMF  microphone,  wide  band 
receive  and  illuminated  switches    For  the  experienced  operator, 
an  additional  feature  ts  a  variable  which  allows  you  to  connect  10 
as  many  as  4  mobile  transceivers  by  remote  control. 
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Fun's  ft 

thishec 
200  wa 
dynami 
edge. 
points  i 
your  D) 
bolits 

FT-1000 

ff\,  but  you  can  be  very  serioij 
ivy  duty  competitor    Dual  nee 

It  output,  99  memories  and  IE 
c  range  gives  you  the  perforrr 
This  radio  will  help  you  colled 
n  a  contest  and  add  more  car 
<  collection    The  specs  tell  th 
the  ride  thafs  exciting. 

Holiday  value 

S3899P5 

swtlh 
elvers, 
3SdB 
tance 
mora 
dsto 
e  story, 

FT-290 


Portable  or  mobile,  this  2  meter  all- 
mode  transceiver  delivers  lun  and 
Junction.  The  25  watt  linear 
ampifle*  clips  on  in  place  of  an 
optional  battery  case  to  extend  your 
operating  horizon. 


Holiday  value 


s559 


95 


FT-690  6m  transceiver 

$669.95 
FT-790  7Dcm  transcerver 

$669,95 


FT-990 


Based  on  the  acclaimed  performance  and 
easy  operation  ol  the  FT-1000,  ine  new  FT- 
990  combines  the  basic  technical  features  of 
that  top-oMhe-Une  model  with  several  new 
advances  in  both  transmitter  and  receiver 
circuitry,  resulting  in  a  spectacular  performer 
at  a  reasonable  price.  Digital  filler,  90 
memories,  wide  dynamic  range  and  much 
morel 

Holiday  value 


s205995 


This  new  transceiver  delivers  the  .fun  and  erformance 
you're  looking  for  whiles  staying  on  a  budgeil  It  has!  00 
watt  output.  100  memories.  DDS,  IF  Shift  FET  front 
end  and  a  general  coverage  receiver,  an  lot  a  low 
pnee. 


FCM0 
FO80Q 


Matcfirng  antenna  inner,  external 
Remote  antenna,  tuner 


Value 


•799 


95 


6 
m 


FT-890AT 


A  fine  blond  of  high  performance 
features  borrowed  from  the  FT- 1 000 
and  the  FT-990  are  combined  in  this 
affordable  transcerver.  Pass  band 
tuning,  variable  noicn  filter,  variable 
noise  blanker  and  VOX  dress  out  this 
100W  rig    This  model  includes  a  built- 
in  antenna  tuner  to  expand  your 
mobile  tun.  Great  for  base  operation 
also. 


Holiday  value 


$1319 


95 


FT-747GX 


Perfect  portable  proportions  in 
a  full -featured  100  w 
transceiver   This  radio  grves 
rugged  lightweight  performance 
m  your  car,  boat  or  cabin.  Just 
right  for  home,  tool 


FT-736R 


SateRfte  and  all-mode  ZnvYQem  work  gets  exerting  with  this  fuU-feature  transceiver. 
Unked  tuning.  12  uplink  memories.  1 00  general  purpose  memories,  and  room  for  2 
optional  modules  offermg  band  extenskjns  for  6m  220MHz,  or  i  2  GHz  operation. 
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fhe 


Advantage 


If  you  need  a  custom  cable  for  packet 
and  don't  have  time  to  make  it,  let  us  do 
it  for  you.  C.A.P.  and  M.A.R.S.  mods  are 
also  done  here  for  authorized  hams. 


The  removable  front  panel  lets  thfs  dual 
bander  fit  any  Installation.  It  features 
50 w  out  on  2  meters,  35 w  out  on  70 

cenii meters,  32  memories,  CTCSS 
encode  and  PAGE  mode. 


Yaesu 
Accesories 


*  ■■    -.-  . 


.. 


FT-5100 


fnis  dual  band  mobile  features  100 
nemories,  cross  band  repeat, 
ighted  keypad,  built-in  duplexer  and 
i  small  footprint.  Dual  watch 
:apabi%  rounds  out  this  50735  watt 
/MF/UHF  transceiver  Packet 
eady, 


FT"4 1  6        Holiday  value 


'95 


This  new  VHF  handheld  transceiver 
provides  the  latest  features-  auto  tone 
search,  automatic  battery  saver, 
automatic  power  off,  41  memories, 
CTCSS  encode/decode,  DTMF  paging, 
backlit  keypad  and  display  and  a  choice 
of  two  colors  {black  or  grey). 
FT-816  UHF  version  available. 


FT-530 


The  newest  member  of  the 
dual  band  famfly.  This 

handheld  sports  auto  tone 

search,  82  memory  channels, 

automatic  power  off,  built-in 

VOX,  dual  tn-band  receive 

feature,  built-in  cross  band 

repeat  function  and  much 

more. 

Holiday  value 


FT-2400 


Holiday 
Value 


This  rugged  military-grade  2  meter  mobile 

provides  Wfde  band  receive,  3  power- Output 

levels,,  a  lighted  keypad  and  26  memories. 
Join  the  funl 

FT-7400 

Has  the  same  great  "features  as  the  FT-2400 

but  iadesfgned  for ! be  440  band. 


336 


459 


95 


01 


FT-2200 


This  compact,  full-featured  mobile  comes  with  49  memories, 
10  DTMF  autodial  memories,  A.R.S.,  CTCSS  encode  and 

digital  squelch  as  standard  features.  Power  output  ranges 
of  5,  25  and  50  watts  let  you  select  just  the  right  amount  of 
power.  The  lighted  keypad  and  microphone  make  night  use 
a  breeze. 


449 


95 


Free  hat! 


From  now  through  12/25/ 
93,  receive  a  free  Yaesu 
hat  with  the  purchase  of 
any  radio  featured  on  thts 
page. 


Tfus  full  featured 

handheld  provides  hours 
fun  on  a  small  budget 
without  compromsstng  on 
quatity.  Check  out  the 
wide  band  receive,  40 
memories  and  dual  VFO! 


^ 


Holiday  value 


s295 


95 


Holiday  value 


409 


95 


FT-470 


High  tech  performance  is  the  name  or 
the  game  with  this -full-featured  dual- 
band  handheld.  The  durable 
construction  Jets  you  take  ft  anywhere 
and  enjoy  reliable  operation.  The  unrtis 
equipped  with  CTCSS,  42  memories, -4 
VFOs  and  10  auto  dialer  memories. 


Satellite  City  Now 
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[Master  co«f: 


*  1-800-426- 


*Ei 


(formerly  Satellite  City) 


Fax  {612)786-6513 

Experienced  hams  available  to  answ 

your  questions 


AEA  FAX 


Holiday  value 


Your  radio  is  as  close  as  your  telephone 
with  Ham  Link.  The  keypad  on  your 
touch  tone  phone  becomes  your  remote 
control  to  your  radio.  Change  bands  and 
frequencies,  tune  up  or  down,  switch 
modes  (AM/SSB/FM/CW),  scan,  run  split 
VFQ  or  virtually  any  other  radio  feature 
you  have.  It  Cvv  is  your  thing,  you  can 
use  the  ARE -SO  CW  Link  with  your  Ham 
Link.  This  option  allows  the  use  of  a 
high-speed  keyer  at  the  user  end. 


IT-1  Automatic 
Tuner 


This  next  generation  of  mufti-mode  control lensniade  in  the  USA  with  a 
front  panel  de&fcjneti  raryoul  Enjoy  dual  port  action  for  packet,  RtTY, 
Factor,  CVV,  fax  and  triors! 


Holiday  value 


■ 


I 


$249 


95 


Holiday  Value 


This  auto  matte  antenna  tuner  Is  designed 
for  the  i so- Loop  and  makes  tuning  a  snap. 
Features  include  a  1?  button  keypad,  1D 
segment  LED  bar,  8  memories  and  serial 
Interface. 


Ill 


$475 


95 


■JP ' 


DSP-1232 
DSP-2232 


Take  a  fast  trip  to  the  future  with  these  digital  signal 
processing  (DSP)  multi-mode  data  controllers!  AEA  has  me 
most  advanced  and  adaptable  data  controllers  on  the  market 
today:  the  DSP- 1232  with  two  switchabte  ports  and  the  DSP- 
2232  with  two  simultaneous  ports.  The  capabilities  for  both 
are  endless.  Now  supplied  with  FACTOR. 

DSP-1232  DSP-2232 


S 


889 


95 


BHIHSHK 


SWR-1 21 


Holiday  value 


^349 


$99 


95 


AEA  Fax  is  a  multi- 
intensity  gray  scale 
facsimile  receiving 
system  for  the  IBM  and 
compatible  systems  that 
allows  you  to  copy  gray 
scale  fax  Images  from 
the  HF  bands  with  your 
short-wave  receiver.  An 
on-screen  tuning  scope 
aids  in  optimum 
reception.  You  need  an  IBM  PC,  XT,  AT  or 
compatible  with  at  least  640K,  DOS  2.1  or 
higher  and  1  serial  port,  The  system  also 
supports  HP  LaserJet  or  Epson  compatible 
printers. 


m 


DH 


|  PC 

Pakratt 

for 

Windows 


I 


■ 


This  is  the  first  and  only 

data  controller  program  for  Microsoft 

Windows®  on  the  market  today!  ft  works 

with  the  entire  family  of  data  controllers, 

including  the  new  PK-900  ancf  DSP-2232-  It 

can  run  two  AEA  TNCs  simultaneously  and 

provides  easy  access  to  useful  tools  such  as 

write,  notepad,  and  control  panel.  Other 

features  include  support  for  VHF  and  HF 

packet,  ASCII ,  AMTO-R,  P ACTOR,  Baudot, 

Morse  code.  Signal  Analysis  and  Dumb 

Terminal  modes,  and  a  built-int  OSO  logging 

program.  It  requires  Windows  3. 1 ,  4M  of 

free  hard  disk  storage  space  and  2M  RAM 

(4M  recommended). 

Holiday  value 


si  24M 


PK-88 


This  handheld  programmable. 
HF  antenna  analyst  presents  a 
graphic  image  of  your  antenna 
performance.  Download  this 
dele  for' future  reference. 


This  HF/VHF  packet  TNC  is 
your  best  value  in  packet  radio! 
The  PK-88  is  loaded  with 
unique  operating  features  and 
backed  with  proven  hardware 
and  software  design. 


PK-232MBX 

This  controller  combines  ail  the 
amateur  data  communication 
modes  into  one  comprehensive 
unit.  Over  65,000  have  been 
sold  worldwide.  Now  with 
PACTORI 


*135 


95 


Satellite  City  Now 


8 


2G S3  County  Road  I,  Mounds  View,  MN  551 12 

Metro:  (612) 786-4475  -  Natl  Watts:  1-800-426-2891  •  FAX:  <61 2)  786-6513 

Store  Hours:  M-F,  10:00  am-  8:00  pm,  Sat.,  10:00  am  -  5:00  pm 

Phone  Hours:  M-F,  6:00  am  -  8:00  pm,  SaU  10:00  am  -  5:00  pm 


Prices  subject 

to  change 
without  notice- 


Expires  12-31-93 


CIRCLE  153  ON  READER  SERVICE  CARD 


Hams ats 


Number  9  on  your  Feedback  card 


Amateur  Radio  Via  Satellites 


Andy  MacAUister  WA5Z1B 
14714  Knights  Way  Drive 
Houston  TX  77083 

New  Satellites 

The  flight  of  Ariane  V-59  was  origi- 
nally scheduled  for  September  1st, 
The  primary  payload,  SPOT*3,  en* 
countered  technical  difficulties  requir- 
ing  a  launch  slip  to  late  September.  If 
all  goes  as  planned,  six  smaller  satel- 
lites will  be  mounted  on  a  ring  at  the 
base  of  SPOT-3.  They  include  Stella. 
Healthsat,  PoSaT*1,  ltamsat-AT  Kit- 
sat-S  and  Eyesat-A.  Two  of  the  satel- 
lites are  purely  commercial,  two  con- 
tain both  commercial  and  amateur 
pay  loads,  and  two  are  dedicated  to 
amateur  radio  service. 

The  ejection  sequence  has  SPOT- 
3  separating  first,  followed  by  Stella, 
Kft&at-B.  PoSaM,  Healthsat,  Eyesat- 
A  and  ttamsat-A,  The  OSCAR  {Orbit- 
ing Satellite  Carrying  Amateur  Radio} 
numbers  associated  with  the  new 
satellites  are  currently  under  discus- 
sion since  Arsene  has  not  yet  been 
given  the  name  Arsene-OSCAR-24. 
If  Arsene  is  given  a  number,  the  sug- 
gested OSCAR  numbers  for  the  new 
namsats  are:  Kitsat-OSCAR-25, 
PoSat-OSCAR-26.  AMRAD-OSCAR- 
27  and  ltamsat-OSCAR-23.  The  ex* 
Dected  orbfl  of  the  new  satellites  is 
BOO  km  high  with  an  inclination  of 
38.7  degrees.  This  is  identical  to  that 
nt  the  microsals.  OSCARs  14-19. 

Stefla  and  Heafthsat  are  the  confi- 
ne rcia  I  secondary  pay  loads,  Stella  is 
a  German  geodetic  satellite  and 
-tealthsat  is  a  test  platform  for  small 
I  round  -stat  ion  activity  in  support  of 
efforts  by  VITA  (Volunteers  in  Techni- 
cal Assistance)  and  Satellite.  II  is  a 
jigital  system  that  operates  at  9.6 
ind  36.4  kbps  (kilobytes  per  second). 

The  combination  amateur/com- 
nercial  satellites  include  PoSat-1 
ind  Eyesat*A.  PoSai  comes  from  the 


Portuguese  organization  LNETI.  The 
satellite's  purpose  is  to  provide  expe- 
rience to  Portuguese  nationals  for  the 
construction  and  operation  of  satel- 
lites. 

PoSat-1  was  built  at  the  University 
of  Surrey  In  England  by  members  of 
the  UoSAt  team  and  a  group  of  four 
engineers  from  Portugal.  The  satellite 
cames  an  earth -imaging  camera  ca- 
pable of  200  meter  resolution,  a  CCD 
{charge-ncoupied  device)  camera  as  a 
star  sensor,  a  cosmic-ray  detection 
experiment,  a  Trimble  GPS  (Global 
Positioning  System)  receiver  and  a 
DSP  (Digital  Signal  Processing)  ex- 
periment with  two  Texas  Instruments 
processors.  PoSaM  will  support  9.6 
and  38.4  kbps  operation  on  the  ama- 
teur band  frequencies.  The  primary 
amateur  activity  will  likely  involve  the 
imaging  experiment  Note  Table  1  for 
details. 

Eyesat-A  Is  the  first  commercial 
satellite  built  on  a  microsat  bus  struc- 
ture. It  was  manufactured  by  Interfer- 
ometrics.  Inc.  of  Vienna,  Virginia.  The 
amateur  radio  portion  of  this  satellite 
was  produced  in  cooperation  with 
AMRADp  an  experimentally-oriented 
organization  in  the  Virginia  suburbs 
of  Washington,  D.C.  The  satellite  is 
capable  of  digital  communication 
speeds  from  300  to  19.2  kbps  on  the 
amateur  bands.  Although  Table  1 
shows  operation  only  up  to  9.6  kbps, 
onboard  experiments  can  be  initiated 
for  operation  above  this.  A  cross  band 
voice  repeater  with  70cm  uplink  and 
2  meter  downlfnk  is  also  a  possibility. 

Kitsat-B  and  ftamsat-A  are  the  two 
satellites  dedicated  to  amateur-radio 
service  to  be  carried  aloft  on  the  Ari- 
ane V-59  mission.  Both  satellites 
promise  to  be  extremely  popular  ad- 
ditions to  the  current  fteel  of  digital 
namsats. 

Kitsat-B  is  the  second  satellite 
from  KAIST  (Korean  Advanced  Insti* 


Pnofo  A.  Dick  Jansson  WD4FAB  at- 
tended the  AMSAT-UK  meeting  to  pre- 
sent data  on  the  new  stntcture  for  the 
Phase-3-D  satellite.  (W5IU  photo.) 


tute  of  Science  and  Technology). 
While  the  first  one,  now  known  as 
Kitsat-OSCAR-23,  was  built  at  the 
University  of  Surrey  and  is  based  on 
the  Surrey  satellite  frame,  Kitsat-B  is 
a  completely  Korean  effort.  This  rep- 
resents an  important  phase  in  the 
technology  transfer  between  Surrey 
and  KAIST.  The  new  Kitsat  carries 
many  of  the  same  type  pay  loads  as 
K-O-23,  but  has  advancements  in 
imaging  capability  and  data  transfer 
speed.  More  information  on  the  sci- 
entific components  Of  Kitsat-B  can  be 
found  in  the  June  "Hamsats'  column. 
Operating  frequencies  are  shown  in 
TabJe  1 . 

Itamsat-A  was  built  by  AMSAT 
Italy  and  incorporates  modifications 
and  advances  to  the  original  micro- 
sat  design.  These  upgrades  have 
been  used  to  modify  designs  for 
additional  namsats  under  construc- 
tion in  other  parts  of  the  world.  While 
data  communications  rely  primarily 
on  the  PSK  (phase-shift  keyed)  mod- 
ulation techniques  of  the  current  mi- 
crosats,  a  9.6  kbps  system  using  FM 
up  and  down  has  been  incorporated 
for  compatibility  with  the  highly  suc- 
cessful UoSat  and  Kitsat  designs 
now  in  orbit. 


Photo  R  Viktor  Kudieika  OE1 VKW  dis- 
covered the  orbital  mechanics  respon- 
sible for  the  eventual  decay  of  AMSAT- 
Q$CAR-13'sofDit.  (W5tU photo J 


Future  Sate!  I  its s 

In  addition  to  those  namsats 
scheduled  for  the  V-59  launch,  UN- 
AMSAT  from  Mexico  and  RS-15  from 
Russia  are  ready  and  waiting  for  their 
flight  to  space.  CEsar-1  from  Chile, 
SUNSAT  from  South  Africa,  HUTSAT 
from  Finland,  Sedsat  from  the  U.S., 
Guerwin-lHechsal  from  Israel  and 
the  International  Phase-3-D  project 
are  under  construction, 

Details  of  these  efforts  and  discus- 
sions concerning  operations  via  the 
current  group  of  operational  hamsats 
were  a  significant  part  of  the  1993 
AMSAT-UK  Colloquium.  The  meeting 
was  held  at  the  University  of  Surrey 
in  late  July  and  early  August.  Many 
well-known  satellite  designers  and 
builders  attended  and  presented  pa- 
pers detailing  current  and  future  ef- 
forts. Nearly  140  delegates  from  six 
continents  exchanged  views  and 
stayed  in  touch  with  current  findings 
and  advancements  relating  to  the 
new  and  future  satellites. 

Dick  Jansson  WD4FAB  from 
AMSAT-NA  detailed  progress  with 
the  structural  design  of  Phase-3C 
Viktor  Kudieika  OE1VKW  described 
the  causes  for  the  eventual  decay  of 


*K?fo  C,  Freddy  De  Guchteneire  ON6UG  and  James  Mifier  G3RUH  demonstrated 
small  dish  for  2.4  GHz  amateur  satellite  reception  at  the  AMSAT-UK  meeting, 
V5iU  photo.) 


Figure  t  AMSAT  certificate  awarded  for  financial  support  of  the  Phase-3-D  ama- 
teur radio  satellite  project. 
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Photo  D.  A  close-up  of  the  G3RUH  Mode  "S"  receive  system,  (W5IU  photo.) 


AMSAT-OSCAR-1 3's  orbit  and  the 
need  for  caution  planning  the  path  of 
Phase-3-D.  Other  noteworthy  tatks 
included  one  on  radio  astronomy,  de- 
scriptions of  the  transmitters  and  re- 
ceivers to  be  carried  on  Phase-3-D 
and  Mode  -S™  (2.4  GHz  recede)  ef- 
forts by  James  Miller  G3RUH. 

Table  2  shows  the  new  designa- 
tions relating  to  satellite  frequency 
bands  to  be  used  on  Phase -3-D,  The 
satellite  will  use  a  matrix  of  separate 
transmitters  and  receivers  and  thus 
does  not  call  out  transponders  that 
use  specific  uplink  and  downlink 
combinations,  Thus  Mode  "B"  {70cm 
up  and  2  meters  down)  would  be 


called  Mode  "UV  where  the  first  let- 
ter describes  the  uplink  and  the  sec- 
ond is  the  dowmink.  Innovative  addi- 
tions to  Phase-3-D  include  a  5,654 
GHz  uplink,  a  40  watt  10  GH2  down- 
link, a  new  digital  system  called 
RUDAK-3  from  Germany  and  a 
Japanese  three-camera  system  with 
digital  downlinks.  All  the  transmitters 
for  the  new  satellite  are  designed  for 
much  easier  reception  on  earth. 

James  G3RUH  gave  a  live 
demonstration  of  A-O-13  Mode  HS" 
reception  with  his  60cm  dish  to  show 
how  easy  microwave  reception  can 
be.  A  complete  description  of  the 
construction  of  the  small  dish  with 


Figure  2.  ARRL  QSL  sent  in  recognition  of  donations  for  Phase-3-D,  sent  via  the 
American  Radio  Relay  League. 


helix  feed  was  printed  in  the 
March/April  issue  of  The  AMSAT 
Journal.  He  also  presented  his  16- 
tum,  2.4  GHz  helix  used  for  direct  A- 
0-13  "S™  reception  without  a  dish. 
Tests  have  proven  that  the  small 
antenna  is  an  adequate  performer 
when  used  in  conjunction  with  a  fow- 
noise  preamplifier  and  a  good  con* 
verier  system.  James  reminded 
those  attending  his  talk  that  the  effec- 
tive radiated  power  at  2.4  GHz  for  A- 
0-13  is  only  5  watts.  Signals  (rom 
Phase-3*0  at  2.4  GHz  should  be 
somewhere  between  5-20  kilowatts. 
This  30-36  dB  signal  increase  means 
that  the  small  helix  is  significant 
overkill  A  quarter-wave  whip  (about 
an  inch  long!)  should  work  just  fine 
for  Phase^D. 

Support  for  Phase-3-0 

All  the  incredible  capabilities  slat- 
ed for  Phase-3-D  come  at  a  price. 
This  will  be  the  largest,  most  compre- 
hensive and  expensive  amateur  radio 
satellite  to  date.  The  program  needs 
money  in  addition  to  the  donated 
parts  and  labor. 

AMSAT-NA  has  oeen  promoting 


the  project  and  raising  funds  for  sev- 
eral years.  A  special  contribution  pro- 
gram based  on  yearly  donalions  over 
a  five  year  period  started  in  1991, 
With  a  minimum  contribution  of 
$36.92,  AMSAT  will  reply  with  a  spe- 
cial Phase-3-D  certificate  with  one 
sticker.  Additional  donations  of  at 
least  $36.92  each,  bring  more  en- 
dorsement stickers  to  fill  out  the 
years  from  1991  through  1995,  when 
AMSAT  hopes  to  launch  Phase-3-D. 
AMSAT  can  be  contacted  via  phone 
at  (301)  589-6062  or  by  mail  at  850 
Sligo  Ave.  #6QQt  Silver  Spring  MD 
2O910. 

The  American  Radio  Relay 
League  launched  a  program  in  June 
with  a  mailing  to  all  ARRL  members 
briefly  descnbtng  the  Phase-3-D  pro- 
ject and  proposing  an  ARRL  goal  to 
raise  $300,000  from  League  mem- 
bers. Every  contribution  to  Phase  3-D 
made  through  the  ARRL  is  acknowl- 
edged with  a  unique  QSL  to  serve  as 
a  permanent  confirmation  of  support. 
The  ARRL  can  be  reached  at  225 
Main  Street,  Newington  CT  06111. 
Be  sure  to  mark  any  donations  to  the 
attention  of  Phase-3-D. 


Photo  B.  Two  AMSATUK  meeting  attendees  inspect  the  G3RUH  J6-tum  heiix  for 
Mode  "S"  reception  from  AMSAT-OSCAR-1 3.  (W5IU photo.) 
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ITAMSAT-A: 

Downlink  435.867/435.822  MHz  (435.867  MHz  primary) 
Uplink       145.875/145.900/145.925/145.950  MHz 
Speed       1 200/4800/9600  baud 

KITSAT-B: 

Uplink  145.870/145.980  MHz 
Downlink  435.175/436.500  MHz 
Speed      9600  baud 

EYESAT-A: 

Uplink  145.850  MHz 
Downlink  436.800  MHz 
Speed      300-9600  baud  (19.2  kbps  downlink  possible) 

POSAT: 

Uplink       145.925/145.975  MHz 

Downlink  435.250/435.275  MHz  (435.250  MHz  primary) 

Speed      9600  ops  (38.4  kbps  likely) 


Table  f,  Frequency  plans  for  the  V-59  hamsats. 


145  MHz  Band  V 

435  MHz  Band  U 


1.2  GHz  Band  L 
24  GHz  Band  S 


5.6  GHz  Band  C 
10  GHz     Band  X 


Table  2.  New  sate f lite  mode  designations  for  Phase-3-O. 


Personal  Autopatch 


Make  and  receive 
telephone  calls 
from  your  mobile  or 
HT  with  your  own 
personal  autopatch. 
Connect  to  phone 
line  and  transceiver 
microphone,  PTT? 
and  speaker  jacks. 


2n 


1* 


>z 


<%. 


NEW!  Now  with  memory  Backup. 


•  Full  duplex  or  simplex  with  courtesy  beeps. 

•  Programmable  local  and  long  distance  codes. 

•  Automatic  CW  identification. 

■  Microprocessor  controlled  timeout  protection. 

•  Controlled  by  VOX  or  carrier  detect. 

•  Regenerated  DTMF  or  pulse  dialing. 

•  Separate  external  remote  control  output. 

•  L5"Hx4.6"Wx5.05"D  shielded  metal  cabinet. 

Personal  Autopatch  SDP-600.,.. $249.95 
12VoIt  power  adapter 11.95 

Shipping  and  handling  $5  in  US,  $15  Jb reign. 

M\  day  money  buck  ^uaTaiitce* 
9Q  day  warranty. 


j-Com*  193  Canning  Pkwv   Victor,  NY  14504 
(716)  924.(1422   Fax  (716)  924^4555 


The  WB20PA  LogMaster  Plus/Plus 


Simply  Sopft/tt/cafttfAM  Band  All  Mode  lagging  System  for  IBM  PC  Compatibles 

♦  Highly  Acclaimed  ClCAtt,  UHCL UTTERED  Usee  ScrtAns.  ♦  Used  By  Th«  GORDON  WFflT  Radio  School. 

♦  Fjiatit*!  Dal*  Retrieval  of  ANY  Logging  Software  +  Works  wHfi  ANY  IBM  PC  (BO&fl  Uiru  B04SBI. 

♦  Advanced  PACKET  CLU9TER/Q9Y  Support  t  TREE  UNLIMITED  UPGRADES  I 

♦  Support  for  ALL  Major  CALL  SIGN  DATABASES.  *  TOO  Page  Manual  4   74  Hour  Cuatomer  Aaalatance 

$89,95  Complete     Download  Demo  From  Our  Free  BBS  (908)  787-2982 


Solutions     (800)  538-0001 

TO.  Box  474,  Middletown,  NJ  07748,  USA 

Outside  Or  US  And  Canada:  (90S)  485-5066 

VISA  And  MasterCard  Accepted     30  Day  Money  Back  Guarantee 


Wayne  is  mad  as  hell  .•. 

...and  he  doesn't  want  you  to  take  it  anymore! 

Declare  War! 

On  Our  Lousy  Government 

Fed  up  with  the  mess  in  Washington?  The  mess  in  your  state  capital. 

Poverty,  crime,  our  failing  schools?  Wayne  Green  has  solutions. 

Clever  solutions. 


Wayne  Green's  unique  reasoning  is  intriguing  — 
even  delightful.  Whether  you  are  horrified  by  his  pro- 
posals or  you  embrace  them,  it  is  impossible  to  ig- 
nore the  basic  lesson  he  presents:  It  is  time  to  bring 
logic  —  not  emotions  —  to  bear  on  America' s  dilem- 
mas. His  spin  on  America  in  the  90s  helps  us  to  un- 
derstand how  simple  the  seemingly  complex  issues 


are.  AN  it  lakes  is  looking  at  them  from  an  entirely 
new  viewpoint. 

Now  available  in  one  complete  volume.  Declare 
War!  is  full  of  thought  provoking  ideas  and  solutions 
to  some  of  the  most  difficult  problems  facing  our 
country  today.  Regular  price:  $12,95 


Special  For  73  Readers  only  -  $10.00  rpius  s^nsfiifttiflf  &  lumdimgi 


Order  Toll  Free:  800-234-8458 


CIRCLE  39  ON  READER  SERVICE  CARE 
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Enter  the  exciting 
world  of  packet  ra- 
dio today  with  How 
To  Get  Started  In 
Packet  Radio.  Dave 
Ingram,  K4TWJ, 
wrote  this  begin- 
ner's guide  to 
packet  radio  in  an 
easy-to-understand  manner,  It  starts  with 
a  non-technical  description  of  packet  ra- 
dio, followed  by  chapters  that  include 
getting  started,  setting  up  your  station, 
networks,  BBSs,  portable  and  high-fre- 
quency operation  and  even  a  Packet  Ra- 
dio Equipment  Survey,  There* s  also  an 
appendix  that  includes  circuits  for  inter- 
facing equipment.  Join  the  most  excit- 
ing and  rapidly  growing  area  of  ham 
radio  today!  Order  your  copy  of  How  To 
Get  Started  In  Packet  Radio  book  for 
only  S9.95!  (plus  $2,00  S&H). 


NARA 


NATIONAL  AM  ATE  US  RADIO  ASSOCIATION 


CALLUS 

mmmn 


P.O.  Box  598,  Remond,  WA  98073 

Orders  Only  1-800-GOT-2-HAM 

Inquiries  (206)  869-8052 


RE  YOURSELF 


listening  to  the 

KENWOOD 

TS-950SDX  while 

watching  some  of 

the  neat  things  the 

SM-230  will  do. 

You  oan  be  in 
this  picture. 


#ippp^ 


CALL  208-852-0830  FOR  APPOINTMENT 


KENWOOD  SPECIALS 


TS-950SDX ..„.. Under  $4000 

TS-950SD„„ .„..,..., $3000 

TS-4S0SAT Under  $1300 

AT-50  .„,.„. Under  $300 

TR-751A ,„  Under  $650 

TR-8400 $315 

R-2000  „.„„ ..$660 

VFO-700S $155 

P-S50 $230 

HMCM $45 

MC-55.. ».... $60 


Over  20,000 

Items  In 

Stock 

You  Can 

Depend  on 

Us  for  Hard 

to  Find 

Kerns 


TH-225A.,. „,♦ _$25Q 

VB-2530 , $130.95 

RM-76 ,„.,_.,.„.„$34.90 

TH-20A Under  $320 

B06 $80 

LH-4 $35 

lU.'i  <Af\ 
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MB-  4000 $13 

EB-2  ,.„.„., $17 

EB-3 $19 


3  Today  (208)  852-0830  <^> 

=^===a  ROSS  DISTRIBUTING  COMPANY 

78  S.  State  Street,  Preston,  Id.  83263 


CIRCLE  223  ON  READER  SERVICE  CARD 


CIRCLE  254  ON  READER  SERVICE  CARD 
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Buy  your  radio 

from  tk  mnufacbirer. 

Buy  Hie  battel}' pack 

from  Periphex—  where  batteries 

are  our  only  hus'mess! 


A 


■  One  Year  Warranty 

■  Matched  cell  construction 
I  Case  re-build  service 
I  Long  life,  extended  operating  time 
I  Made  far  HAMS,  by  HAMS 


Add  $400  Shipping  &  Handling  for  first  battery 
$1,00  for  each  add!  battery  -  P5.  only 
Connecticut  residents  add  6%  tax, 


Available 
from  your 
dealer... 


P<MWPH<?X  incT 

the  only  thing  low  about  our  charge  is  the  cost., 

1-800-634S132 


115  IB  Hurley  Road  •  Oxford,  CT  06478  •  (203)  264-3985  •  FAX  (203)  262-6943 


CIRCLE  68  ON  READER  SERVICE  CARD 


o-hole,  On-Glass", 
ile  antenna  that 
lis  in  15-minutes. 


•  Capacitive  coupling  establishes  highly 
tuned  circuit  through  glass  with  no 
measurable  signal  loss. 

•  No  ground  plane:  Full  halfwave  design  - 
performance  equal  to  practical  51 B  wave 
installations. 

•  DUO-BOND"  mounting  for  firm,  fast, 
waterproof  bonding.  Removable  without 

«= damaging  car  or  antenna, 

•  No  holes:  No  Vehicle  damage;  fast,  easy 

•  "Models  for  2  meter,  220  Mfejz  and  UHF 
amateur  bands. 


Mnrtfti 


m 


£  1993  by  ihe  Antenna  Special  isfeCq'.'" 


the  antenna  specialists  co. 

a  member  of  the  ALLBfTHBOOM  GROUP 

30500  Bruce  Industrial  Parkway 
Llllk   Cleveland,  OH  44139-3996 

216/349-8400.  Telex:  43321 33,  Fax:  216/349-8407 


New  Spectra  Pius!  Examine  audio  signals  in  real  time, 
or  record  and  post-process  from  WAV  fifes.  View  time- 
series,  spectrum,  color  spectrogram,  and/or  3D  surface 
plots  in  separate,  independent  windows. 

Spectra  Pius  gives  full  control  over  FFTsize,  sample 
rate,  scaling,  gain,  and  averaging  period. 

Point  and  click  to  make  a  measurement,  mark  frequen- 
cies, and  print  results.  Spectra  Plus  features  advanced 
options  such  as  triggering,  smoothing  window,  overlap 
processing,  and  more.  -And  it's  fasti 

Mum1  applications™  from  audio  equipment  repair  to  speech, 
music,  and  modulation  analysis, 

Require*  Wtidam  i  i®  and  any  comfwiihle  8-  or  16-bit 
sound  card*  No  programming  required, 

Pr'm;  $179,  intra  Special.  $129 


Demo  disk,  $4  (credit  toward  purchase) 
Spectra  Hie,  (sp&ctra  plot  only)  $39 
S&H  included.  Foreign  delivery,  add  $1C 

Visa,  MasterCard,  Check  or  Money  Order  to: 
Pioneer  Hill  Software 
24460  Mason  Road       1 -800-40 \ -3472 

PoufstO,  WA  BB370        FAX:  l-2QG-697-3tf2 
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1691  MHz  Weather 
Satellite  System 


1691  MHz  Hemt  Pre-amp, 
model  TS-1691-P.  Amp 

1961  MHz  Receiver 
model  TS-1691-Recvr 

Decoder  Board  &  Software 
model  TS-VGA-SAT4 


$450 


$450 


$399 


Low  Loss  (microwave)  Coaxial  Cable  (65ft) 
with  connectors, 

model  1 691  -coax  assy  $65 

Track  II  Satellite  Orbital  Program,  Tracks  ALL 
satellites,  world  map,  print  out  $99 

1 691  MHz  Loop  Yagi  Antenna 

model  169MY(N)  $99 


1691  MHz  Loop- Yagi  Extension 
model  1691-LY-XTN 


$85 


Demonstration  Disc  (IBM-PC  VGA  compatible) 
of  signals  recorded  from  WX-SAT  system.     $3 

Shipping:  FOB  Concord,  Mass. 
Prices  subject  to  change  without  notice, 


SI 


SPECTRUM  INTERNATIONAL,  INC. 
Past  Office  Box  1084,  Dept.S 
Concord,  l/lass,  01 742 f  U.S.A. 
Phone:  (508)263-2145 
Fax:  (508)263-7008 
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Number  10  on  your  Feedback  card 


Marc  L  Leavey,  M.D.,  WA3AJR 
6  Jenny  Lane 
Baltimore  MD  21203 

Magnet  Circuit  Correction 

I  hate  to  do  this,  but  I  am  going  to 
ask  all  of  you  to  take  your  seats,  get 
out  your  notebooks,  and  turn  back  a 
few  sections  to  the  notes  you  took  on 
this  column  a  few  months  ago.  You 
didn't  take  any  notes?  Shame  on  you, 
now  you'll  have  to  go  get  the  maga- 
zine ftself.  Why  do  I  ask  such  a  thing? 
Because  there  is  a  mistake  in  a 
schematic,  and  I  don't  want  anyone 
tripping  over  it! 

In  the  August  1993  edition  of 
MRTTY  Loop.''  I  printed  a  selector  mag- 
net circuit  designed  by  Bob  Roehrig 
K9EUL  Unfortunately,  somewhere 
along  the  line,  a  part  of  the  diagram 
entered  the  great  bit  bucket  in  the  sky. 
The  corrected  portion  is  shown  in  Fig- 
ure 1.  Without  the  missing  resistors 
(R7  and  R8),  the  keyboard  will  short 
aut  the  120  volt  supply.  So,  get  out 
/our  notes  or  magazine,  and  pencil  in 
the  correction  NOW!  You  never  can 
tell  when  you  might  decide  to  use  this 
versatile  circuit,  and  I'd  hate  to  see 
^ou  ruin  a  perfectly  good  power  sup- 
ply. 

Digital  Communications  Terms 

Moving  right  along,  here's  a  letter 
torn  Bob  Workman  WA4ZZN  of  At- 
antic  Beach,  North  Carolina,  which 
ypifies  the  confusion  which  besets  the 
iam  entering  digital  communications. 
fhere  are  computer  programs  which 
simulate  a  TNC,  and  there  are  TNCs 
which  require  some  kind  of  terminal, 
ind  there  are  terminal  units  which  are 
needed  by  TNCs  or  programs  to  work, 
3ob  needs  clarification  of  this  whole 
infusing  mess  of  terms. 

We  need  to  begin  somewhere,  so 
et's  start  with  some  information  en- 
coded in  digital  pulses.  These  may  be 
)ff  a  loop  supply  from  a  mechanical 
eleprinter  or  from  a  computer.  These 
individual  letters  or  characters  need  to 
3e  formed  into  the  packets  needed  for 
racket  radio  communications.  This  is 
he  function  of  the  device  commonly 
:al[ed  a  TNC,  or  Terminal  Node  Con- 
roller,  Having  formed  those  packets, 
he  next  step  is  to  impress  the  packets 
if  data  onto  a  radio  signal.  This  is 
lone  by  some  form  of  frequency  shift 
;eying,  either  audio  frequency  shift 
;eying  (AFSK)  or  radio  frequency  shift 
;eying  (FSK) — the  former  being  used 
>n  VHF,  the  latter  on  HF.  Reception  is 
iccomplished  by  receiving  the  fre- 
fuency  shifted  signal,  taking  the  audio 
wtput  and  converting  it  to  on-off  digi- 
al  pulses  through  a  demodulator  or 
erminal  unit,  and  then  allowing  our 
NC  to  disassemble  the  packets  and 
sproduce  the  desired  communication* 

Since  conventional  RTTY  has  no 
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need  for  packet  assembly  or  disas- 
sembly, a  TNC  is  not  used  for  this 
mode,  only  a  terminal  unit  for  recep- 
tion. Some  of  the  terminal  units  which 
have  gained  popularity  in  recent  years 
are  the  HAL  Communications  ST-5, 
ST-6t  ST-5000.  and  ST-6000;  Hesher 
TU-170;  and  many,  many  others. 

While  many  hams  use  TNCs  which 
are  small  circuit  boards  external  to  the 
terminal  or  compute^  there  are  pro- 
grams available  for  many  computers 
which  can  create  a  TNC  in  software. 
For  these  systems,  alt  you  need  is  a 
radio  interface,  which  may  be  affected 
by  a  terminal  unit  originally  designed 
for  RTTY  onfy. 

Conversely,  there  are  many  con- 
trollers on  the  market  which  integrate 
the  TNC  and  terminal  unit — lets  call 
that  a  modem  to  more  accurately  re- 
flect the  transmit  (modulate)  and  re- 
ceive (demodulate)  capability  of  these 
devices — into  one  box.  Popular  units 
from  MFJ,  Kantronics,  and  AEA  can 
be  seen  in  ads  in  this  magazine. 

Now,  in  the  near  future  I  hope  to 
run  information  on  modifying  the 
Ftesher  TU-47Q  to  run  with  some  of 
the  software  TNCs.  The  clear  answer 
is  that  it  can  be,  and  is  being,  done  by 
many  hams.  This  may  well  represent 
one  of  the  most  economical  ways  to 
get  onto  packet  andt  with  some  of  the 
programs  around.  RTTY  and  even 
AMTOR,  too!  Thanks  for  the  question, 
and  good  luck  with  the  endeavor. 

Model  42 

Having  corrected  one,  and  an- 
swered one,  now  it's  time  to  toss  it  out 
to  you  guys.  I  have  a  letter  here  from 
Eugene  Matthews  W0UAU  from 
Topeka,  Kansas.  He  writes,  Ml  just  ac- 
quired an  almost  new  Model  42  Tele- 
type (RO)  machine,  with  power  supply. 
I  cannot  find  anyone  who  knows  any- 
thing about  this  Model  42.  I  want  to 
use  this  for  hard  copy.  1  need  to  know 
what  connections  to  use  to  hook  it  up 
so  it  will  print  Also,  what  current  and 
voltage  does  this  machine  take  to  op- 
erate the  selector  magnets?  The  pow- 
er supply  is  transistorized  and  must  be 
12  VDC  output.  What  is  the  speed  of 
this  machine?* 

Weil  Eugene,  the  Model  42  is  the 
end  of  the  Baudot  line,  as  far  as  I 
know.  With  a  dot  matrix  output,  it  was 
able  to  accept  TTL,  current  loop,  or 
RS-232  interfacing.  I  believe  that  tape 
equipment  was  also  available  for  this 
modeL  There  was  also  a  Model  43, 
which  was  the  ASCII  version  of  the 
Model  42.  Buffered  versions  of  this 
machine  were  available  that  could  run 
at  higher  speeds. 

I  have  no  diagrams  or  specifics  on 
the  Model  42  or  Model  43,  but,  some- 
how, I  trust  that  someone  out  there  in 
73- land  will  share  some  with  us,  real 
soon!  Watch  future  cofumns  for  the  in- 
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Figure  7.  Selector  magnet  correction. 


formation,  as  soon  as  it  surfaces. 

Along  those  lines,  folks,  here's  a 
question  from  me  to  all  of  you.  I  have 
been  tooking,  very  unsuccessfully,  for 
the  round,  six- pin  mike  connector  for 
my  Santec  HT-1200  transceiver  to  try 
to  get  it  up  onto  packet.  If  anyone  has 
located  a  connector,  and  wiring  infor- 
mation for  this  antique,  I  would  appre- 
ciate hearing  from  you! 

Feel  free  to  contact  me  for  this,  or 
any  other  related  (or  non- related)  mat- 
ter at  the  address  above,  or  on  Com- 


puServe at  75036,2501,  Delphi  at 
MarcWA3AJR,  or  America  Online  at 
MarcWASAJR.  \  look  forward  to  your 
comments  and  questions,  and  yes,  the 
various  software  collections  are  still 
available.  Send  an  SASE  for  the  list,  or 
inquire  via  Email  and  I'll  Email  a  re- 
sponse back  to  you.  A  look  at  that 
Flesher  modification  next  month,  and 
maybe  a  look  way,  way,  back,  tool 
Suspense?  I  can't  stand  it.  Just  don't 
Jet  your  subscription  to  73  lapsel  You 
might  miss  RTTY  Loop! 
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TVC-4G 
only  $89 

SEE  THE  SPACE  SHUTTLE  VIDEO 

Many  ATV  repeaters  and  individuals  are  retransmitting 
Space  Shuttle  Video  &  Audio  from  their  TVRO's  tuned  to 
Satcom  F2-R  transponder  13,  Others  may  be  retrans- 
mitting weather  radar  during  significant  storms.  If  it  is 
being  don©  in  your  area  on  70  CM  -  check  page  413  in 
the  91  -92  ARRL  Repeater  Directory  or  call  us,  ATV  re- 
peaters are  springing  up  ail  over  -  all  you  need  is  one  of 
the  TVC-4G  ATV  420-450  MHz  downconveters,  add  any 
TV  set  to  ch  2,  3  or  4  and  a  70  CM  antenna.  We  also 
have  downconverters  and  antennas  for  the  900  and 
1200  MHz  amateur  bands.  In  fact  we  are  your  one  stop 
for  all  your  ATV  needs  and  info.  Hams,  call  for  our 
complete  ATV  catalog  -  antennas,  transceivers,  amplifi- 
ers. We  ship  most  items  within  24  hours  after  you  call. 

(81 8)  447-4565  m-t  aam-5:30pm  pst.        Visa,  MC,  COD 

P.C.  ELECTRONICS  TomfweoRG) 

2522-WG  Paxson  Ln  Arcadia  CA  91007    Maryann  (W86YSS) 
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Number  n  on  yo 

UARR'S  corner 


Number  11  on  your  Feedback  card 


Joseph  1  CarrKAiPV 

RQ,8ox  J099 

Falls  Church  VA  2204 1 

More  on  the  Boyd  Sweeper 

In  the  September  column  we  looked 
at  the  Boyd  Electronics  RF  sweep  gen* 
eralor  kit.  This  low-cost  device  provides 
CW,  Symmetrical  Sweep  and  Video 
modes.  The  CW  mode  operates  like  a 
regular  signal  generator  i.e.  It  outputs  a 
single  frequency  tor  each  setting  of  the 
2-30  MHz  frequency  control  The  sym- 
metrica \  sweep  mode  is  a  variable- width 
swept  frequency  mode;  {tie  width  of  tfte 
swept  portion  is  a  function  of  the  front 
panel  settings.  The  video  mode  sweeps 
the  entire  HF  range  for  every  cycle  of 
the  sawtooth  sweeping  signal  In  the 
original  column  I  promised  to  discuss  in 
the  very  next  month's  column  add-on 
circuits  that  make  the  generator  better.  I 
didn't  exactly  lie.  but  other  things  came 
up  that  prevented  me  from  putting  that 
column  together  on  lime.  This  month, 
well  keep  thai  promise. 

Three  obvious  improvements  for  any 
sweep  generator  project,  including  the 
Boyd  unit  are:  an  external  step  attenua- 
tor, a  frequency  translator  lor  lower  fre- 
quencies, and  a  marker  generator. 

The  step  attenuator  is  needed  be- 
cause the  sweep  generator  outputs  a 
rather  large  signal  level  .  .  .  too  large  for 
easy  testing  of  receivers  and  amplifiers 
in  most  cases.  While  the  signal  level  will 
work  well  with  some  tuned  circuits  and 
filters,  it  is  Inappropriate  for  nearly  any 
application  that  has  amplification  asso- 
ciated with  it.  A  step  attenuator  (Photo 
A)  provides  switch-selectable  levels  of 
attenuation  that  can  be  In  or  out  of  the 
circuit  as  needed.  In  addition,  the  step 
attenuator  will  provide  a  swamping  ef- 
fect between  the  signal  generator  and 
the  circuit  under  test  in  case  the 
impedance  of  one  or  the  other  is  not  50 
ohmsp  or  varies  somewhat. 

A  frequency  translator  Is  needed  be- 
cause the  Boyd  sweep  generator 
doesn't  cover  frequencies  below  2  MHz, 
This  limitation  does  not  affect  all  hams 
because  the  IF  frequencies  in  our  HF 
rigs  tend  to  be  8J3,  9.0  or  10.7  MHz 
. . ,  well  within  the  range  of  the  Boyd  RF 
sweeper.  But  lor  those  who  need  to 
sweep  circuits  below  2  MHz,  including 
the  once-standard  455  kHz  IF  frequency 
(used  on  Collins  mechanical  filters . 
even  today},  we  need  to  be  able  to 
translate  the  Boyd  sweeper  s  output  to 


a  lower  frequency.  We  need  a  double- 
balanced  mixer  (DBM)  and  a  crystal  os- 
cillator. 

The  marker  generator  is  a  standard 
crystal  oscillator  that  allows  known  fre- 
quencies to  be  injected  into  the  circuit 
for  the  purpose  of  calibrating  certain 
spots  on  the  band.  For  example,  il  you 
use  a  9.0  MHz  IF  in  your  receiver,  you 
might  want  to  have  a  9.000  MHz  crystal 
oscillator  to  mark  the  spot  on  the  oscillo- 
scope presentation  of  the  sweeper  sig- 
nal. 

Step  Attenuator 

A  step  attenuator  such  as  Photo  A 
consjsts  of  sevens!  stages  of  pj-pad  re- 
sistor networks,  each  of  which  can  be 
switched  into  or  out  of  the  circuit  with  a 
DPDT  switch  or  relay  (Figure  i).  Table  1 
shows  the  values  of  resistors  needed  in 
the  pi-attenuator  for  various  popular  lev- 
els of  attenuation.  Alternatively,  it  you 
want  the  attenuator  to  be  a  littie  more 
precise,  then  use  Mini-Circuits  AT-senes 
fixed  attenuators.  These  devices  are  de- 
signed to  fit  onto  printed  circuit  boards 
and  pert  boards  on  the  standard  0.100- 
inch  center  holes.  The  type  number,  AT- 
x,  is  formed  by  replacing  the  V  with  the 
level  of  attenuation  desired;  e.g.  ATM  is 
1  dB.  AT^  Is  6  dB,  AT-10  is  10  dB,  AT* 
12  is  1 2  dB.  and  AT-20  is  20  dB. 

In  order  to  obtain  higher  orders  of  at* 
tenuation,  one  need  only  series  connect 
several  lower  order  stages.  For  exam- 
ple, to  obtain  40  dB  attenuation,  cas- 
cade two  20  dB  attenuators,  or  a  20  dB 
and  two  10  dB  attenuators, 

In  some  cases,  you  might  want  to 
use  a  barrel  attenuator.  These  attenua- 
tors are  in-line,  fixed  attenuators  that 
have  a  male  coaxial  connecter  on  one 
end  and  a  female  coaxial  connector  on 
the  other.  They  can  be  placed  anywhere 
in  the  transmission  line  from  the  signal 
source  to  the  circuit  under  test,  although 
in  most  cases  the  preferred  location  Es 
right  at  the  signal  generator  output.  The 
attenuator  male  connector  is  attached  to 
the  RF  output  connector  of  the  signal 
generator,  while  the  coaxial  transmis- 
sion line  to  the  load  is  connected  to  the 
female  connector  on  the  attenuator. 
These  devices  are  also  available  from 
Mini-GircuitST  but  at  somewhat  higher 
cost  than  the  printed  circuit  variety. 

One  thing  that  you  must  do  when 
building  a  multistage  step  attenuator  is 
to  use  real  good  shielding  between  suc- 
cessive stages.  Any  signal  leakage 


around  the  circuit  de- 
tracts from  the  attenu- 
ation value  selected. 
The  ARRL  Handbook 
for  Radio  Amateurs  tor 
most  years  has  an  at- 
tenuator project.  In 
one  version  of  that  cir- 
cuit, pieces  of  copper- 
clad  printed  circuit 
blank  material  is  used 
to  fashion  the  walls 
and  sides  of  the  step 
attenuator  compart- 
ments .  .  .  and  only 
one  stage  is  inside 
each  compartment. 
You  can  atso  use 
brass  stock  from  hob* 
by  shops  to  fashion 
shielding.  Such  stock 
can  be  worked  with  or- 
dinary tin  snips,  scis* 
sors  (if  you  don't  care 
about  dulling  them) 
and  hand  tools. 

Frequency 
Translator 
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Figure  1.  SwitchaWe  attenuator  stage  (see  Table  l  for 
values). 


A  frequency  translator  to  make  the 
RF  sweeper  work  below  2  MHz  is  rela- 
tively easy  to  build.  The  Mint-Circuits 
(RO.  Box  350106.  Brooklyn  NY  11235- 
0003)  passive  double- balanced  mixers 
such  as  the  SRA-1,  S8L-1  and  SBL-M 
are  easily  obtainable,  and  well-behaved 
(i.e.  they  <io  what  they  are  advertised  to 
do).  We've  discussed  these  devices  in 
this  column  previously 

You  can  also  use  the  Signetics  NE- 
602  double*balanced  mixer  IC  device 
tor  the  translator.  The  NE-602  contains 
a  Gilbert  transconductance  cell  DBM 
and  a  local  oscillator  stage,  and  has 
been  covered  previously  in  these 
pages. 

Four  features  are  needed  to  make 
the  translator  work  in  this  context:  a 
mixer  device,  a  crystal  oscillator,  a  high- 
pass  filter  terminated  Into  a  50  ohm 
dummy  load,  and  a  low-pass  filter  thai 
carries  the  output  signal  The  filters  are 
necessary  because  the  output  of  the 
DBM  will  be  the  sum  and  difference  of 
the  RF  sweeper  and  crystal  oscillator 
signals  (Fl  +  F2  and  F1  -  F2).  The  sum 
frequency  is  not  needed,  so  it  is  passed 
through  a  high-pass  filter  to  be  ab- 
sorbed in  a  50  ohm  dummy  load  [actu- 
ally, a  51  ohm  resistor  will  do).  The  dif- 
ference frequency  is  passed  through  the 
tow-pass  filter  to  a  50  ohm  output  termi- 
nal. It  is  probably  smart  to  use  a 
matched  amplifier  at  the  output  of  the 
tow-pass  filter  because  the  mixer  and 
the  low-pass  filter  have  insertion  losses 
associated  with  them,  and  an  amplifier 


Photo  A  Commercial  step  attenuator* 
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will  make  up  for  that  loss 

Figure  2  shows  a  circuit  that  can  be 
used  for  this  purpose.  The  RF  sweeper 
input  signal  is  fed  to  pin  no,  1  of  the 
DBM.  which  is  its  RF  input  This  signal 
must  be  kept  below  +\  dBm  or  the  mixer 
might  suffer  harm,  A  series  -3  dB  atienu- 
ator  is  used  to  reduce  the  signal  level. 
Even  if  the  signaJ  level  is  below  the  +1 
dBm  level,  some  people  like  to  use  the 
attenuator  anyway  because  it  provides  a 
Swamping1'  effect  against  impedance 
variations.  In  those  cases,  a  1  dB  atten- 
uator can  be  used.  Keep  in  mind  that,  for 
situations  where  the  impedances  are 
constant  and  the  signal  level  is  within 
range  (below  +1  dBm),  the  attenuator  is 
optional. 

The  local  oscillator  circuit  Is  a  stan- 
dard crystal  oscillator  circuit  wilh  an  out- 
put amplifier  to  boost  the  signal  level. 
Ordinary  NPN  silicon  transistors  can  be 
used  (2N2222,  2IM4401,  2N3904,  etc) 
The  mixer  likes  to  see  local  oscillator 
signals  in  the  +7  dBm  range  for  proper 
Conversion,  which  means,  at  50  ohms.  5 
mW  power  level  or  a  peak-to-peak  volt- 
age of  700  mV.  The  crystal  chosen  can 
be  anything  in  the  2  to  10  MHz  region, 
so  long  as  you  can  adjust  the  sweep 
generator  to  be  within  the  difference  fre- 
quency of  the  lowest  sweep  general  or 
output  frequency.  I  chose  a  6  MHz  crys- 
tal because  it  is  one  of  the  standard  "mi- 
croprocessor clock"  crystals  available  at 
low  cost  from  local  parts  sources.  Crys- 
tal suppliers  can  make  any  exact  fre- 
quency you  need,  or  you  can  use  one  of 
the  computer  clock  standard  frequen* 
ciesT  or  a  3.579  MHz  color  TV  "color 
burst"  crystal . , .  all  at  low  cost. 

The  output  fitters  can  be  easily  made 
from  tore  id  coil  forms  or,  if  you  prefer, 
standard  coils  obtained  from  parts  sup- 
pliers. If  you  opt  to  use  the  toroidal 
cores,  then  use  T-SO-2  (RED)  cores. 
These  devices  have  an  AL  value  of  49 
so  the  following  turns  counts  will  suffice: 

L1.L2  3.14uH       25  turns 

L3TL5  49  |iH         32  turns 

L4  8.5  mH         42  turns 

The  capacitors  in  the  filter  should  be 
either  silver  mica  or  NPO  ceramic  de- 
vices, with  the  latter  being  preferred  ovei 
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STo  Circuit 
Under  Test 


Figure  3.  Resistor  "star"  combiner. 


trie  former  Because  the  values  of  the 
capacitors  are  not  standard  in  ail  cases, 
combinations  of  two  or  three  capacitors 
can  be  used  to  achieve  the  desired 
value. 

The  output  RF  amplifier  is  the  MAR-1 
device  by  Mini- Circuits,  and  is  connect- 
ed in  the  standard  configuration  for  that 
part  Note  that  there  are  input,  output 
and  two  ground  terminals,  but  no  V+ 
terminal.  In  this  style  of  amplifier,  the 
DC  power  is  ted  to  the  MAR-1  through 
the  output  terminal, 

[Note:  I  have  a  small  stock  of  MAR-1 
devices,  and  printed  circuit  boards  for  a 
1  to  500  MMz  wideband  amplifier  based 
on  the  MAR*1  device.  The  MAR-1  is 
priced  at  $4.95  each  postpaid,  while  the 
boards  are  S7  each  (order  board  MAR- 
1D.PCB).  The  two  together,  i.e.  the 
MAR-1  chip  and  the  MAR-1D.PCB 
board,  are  available  for  $10.  The  boards 
{but  not  the  chip}  can  also  be  ordered 
from  FAR  Circuits  (18N64G  Field  Court 
Dundee  IL  60118)  for  the  same  price. 


They  setl  other  73  PCBs  as  well.  If  you 
need  more  than  a  few  MAR-1  devices 
(i.e.  30  or  more),  then  you  can  get  them 
a  lot  cheaper  direct  from  the  factory  be- 
cause you  will  go  over  the  minimum  or- 
der value.  My  price  includes  shipping 
and  handling,  and  Is  offered  as  a  conve- 
nience to  readers  more  than  anything 
else] 

Marker  Generator 

A  marker  generator  is  a  crystal  oscil- 
lator on  a  standard  frequency  lhat  is 
used  to  identify  points  on  the  swept 
curve  seen  on  ihe  oscilloscope.  Any 
reasonably  accurate  signal  generator 
can  be  used  as  long  as  the  method  of 
combining  the  signals  is  provided.  Two 
approaches  are  taken:  either  the  resis- 
tor "star  combiner  (Figure  3)  or  the  hy* 
brid  transformer  (Figure  4),  The  star  re- 
sistor combiner  can  be  made  for  any 
practical  number  of  inputs.  Each  resistor 
must  be  1/nth  the  system  Impedance, 
where  "nM  is  the  number  of  ports.  For 


To   Circuit 
Under   Test 


Signal 
2 


Figure  4.  hybrid  transformer 


this  circuit,  the  system  impedance  is  50 
ohms  (standard  for  RF  circuits),  and 
there  are  three  ports,  so  each  resistor  Is 
16,66  ohms.  As  a  practical  matter,  se- 
lected 13  ohm  carbon  composition  re* 
sisiors  will  suffice.  Use  an  ohmmeter  to 
find  the  IS  ohm,  5%  resistors  that  are 


closest  to  16.7  ohms.  The  hybrid  com- 
biner is  based  on  a  ferrite  transformer 
Use  12  turns  on  an  FT-23-72  ferrite 
toroid.  Alternatively,  write  to  Mini-Cir- 
cuits for  their  catalog  of  RF  pans,  and 
select  a  commercially-made  hybrid 
combiner. 


Table  I 

Attenuation 

Resistance 

values  in  Ohms 

(dB> 

(Re) 

(Rb) 

1 

6.2 

910 

2 

12 

470 

3 

1B 

300 

5 

33 

200 

10 

75 

100 

20 

270 

68 
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SLOW  SCAN  TV 

with  the  Sound  Blaster! 
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B&W,  36  &  72  sec  Color  {in 
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THE  FAMED  2  METER 

a.  s.  a.  9209 

+9  do  Co-Linear  "MultiWave"  Base 
Station  Double  5/8  over  1/4  wave 
delivers  up  to  +9  db  gain.  AIJ  fiberglass 
&  solid  aluminum  construction.  Fits 
masts  up  to  1-1/2".  2  Meter  Base 
Station  10'  length. 


$32.43 

+  S5.00S&H 

(SC  RES,  5%  SALES  TAX} 

CHECK  IN  ADVANCE  OR  C.O.D. 

ALSO  AVAILABLE  JN  220  &  440 


A 


Modal  9209 
+9db 


"Serve*  if  the  Reason  For  Or  Success* 

Til:  (MJJ293-7W&  P,Q,  &*  34*1 

Watts  1-flM  722-2681  Myrtle  Butch  ,  SC  2S57B 


BUY  AMERICAN,  BETTER  PRICE  AND  QUALITY 

The  &G20OQ  HF  transceiver  is  lype  accepted  \o*  commercial  and  marine  service 
made  with  iradifrona!  US  commercial  radio  qualify  (and  of  course  «  can  oe  used 

on  ihe  ham  bands  also),  winie  the  Japanese  radios  have  2  final  transistors  ihai 
strain  lo  out  out  lOO  warts  on  the  low  bands  and1  onty  75^85  waits  on  len  meters, 
the  SG2D00  has  4  large  transistors  that  loaf  along  at  150  watts  on  ALL  THE 
BANDS  INCLUDING  10  METERS!  Some  of  the  SG200D  feeiures  areL  1)  A 
control  head  remotabte  (no  special  kit  necessary}  up  to  i&0'  away  from  |he  rig. 
perfect  for  automobiles  and  boats  Up  to  0  heads  can  be  utilized  and  used  as 
intercoms  also.  2)  The  largest  display  of  any  HF  transceiver  3)  644  pre- 
programmed memories  and;  1 00  use*  programmable  memorioR.  4)  ooerahte  from 
-5GF  (-45C)  to  185F  (-»85C).  You  want  quahfy  tf0W!  Here  (5  wtial  EVERY 
SG2OO0  mtel  endure  before  they're  shipped  from  fUe  factory;  ij  They  Ye  factory 
Signed.  2)  EVEHY  SG2000  is  fceyed  down  at  ha  power  (CW  ISO  Watts)  mto  an 
open  anlonna  tar  about  10  seconds,  then  connecieo  to  a  shorted  antenna  and 
keyed  down  for  an  additional  to  seconds.  3)  EVERY  5G2000  is  put  in  rhe 
"BURN-IN"  rack  and  keyed  down  for  24  homy  non-stop  ai  Mi  power  Cw.  Don'i  try  that  wtih  me  foreign  radios  4j  EVERY  SG200Q  is 
men  re-chedted  for  alignment  and  put  in  the  'TORTURE  RACK"  where  they  are  keyed  on  and  off  every  to  seconds  for  24  hours.  Sj 
The  SG2000  is  then  re -evaluated  and  all  control  functions  are  verified  to  ensure  that  the  microprocossof  is  up  to  spec.  THEN  AMD 
ONLY  THEN  IS  THE  SG2000  ALLOWED  TO  LEAVE  THE  FACTORY. 

The  bottom  tine  Ls  prlcef  you  know  how  expensive  commercial  rigs  are  normally,  until  DEC  31  we  arc  selling  the  SG20QO  BELOW 
DEALER  COST  at  only  $1,5BS.OO  each!!  Thai's  a  S40D.QO  savings!  Wo  guarantee  Hie  best  price. 


The  SG230  SMART-TUNER  Is  the  best  HF  auloluner  at  any  prtee,  and  to 
promote  a  product  that  te  made  in  the  USA.  we're  ottering  it  al  (he  guaranteed 
best  price  o!  only  5449.00"  WHY  THE  SG230?  BECAUSE:  When  you  tune  an 
antenna  at  if  s  base  you  are  resonating  the  antenna,  instead  of  just  matchng  the 
coax  to  tie  radio  as  with  oiher  tuners  such  as  the  AT50r  etc.  The  resJt  YOufl 
SIGNAL  GETS  OUT  MUCH  BETTER.  The  Kenwood  AT50,  AT450  and  09m 
sjm.iar  tuners  can  onty  match  3:1  rrismatirhes  (YES  onty  3:1  \  so  forget  matching 
anything  out  a  fairly  decent  antenna  The  SG230  can  match  from  05  Ohm  to  10 
kilohm  antennas  (up  lo  a  200;  1  mismatch),,  so  R  can  easily  malch  random  wires, 
dipoies ,  rain-gutlera,  shopping  carls,  etc.  ifte  reeuH  MORE  POWER. 

To  order,  send  chock  or  money  order  with  Sfi  SO  for  shipping,  fiJontf  with  your  shipping  address  (Softy  no  U,S-  Post 
Office  Hares,  UPS  will  not  deliver)  and  Telephone  nurrfcer  lo 


Joe  Branca  to 

THE  HAM  CONTACT 

PO  Box  3624,  Dept  73 
Long  Beach,  CA  90803 


V       CA  Residents  Add  8  1/4%  Sates  Tan.  Canadian  Resident*  pf«se  send  U  S  Money  Ctdet  +  Si?  iO  rot  shipping. 


Serving  The  LORD 
Since  19S7 


If  you  wish  more  information  please  send  a  SASE  to  the  above  address.  For  COD  orders,  call 
(31QJ433-5B6Q.  ouls.de  of  CA  call  (600)933  HAM4  and  leave  a  message. 
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BUY  DIRECT  FROM  US.  THE  MANUFACTURER! 


YAESU7MAXON 
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FN&4A 
'FNB-lOlSr 
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lO.flv©    600 

9.Bv  @  1200 

1»f«    750 

!2v  ©  1000 

7^V©  1150 

l£v©    600 


equrv  lo  FMB- 1 1  (tf*  shorter) 
FNB-17  7.2V  m     600 

"Same  size  case  as  FNEV12 
-FNB-25  7£v  @     600 

FNB-3&  7.2V  ©1000 

"FNB-26-S  7-2V  @  1500 

•FNB^eA  9.6v  @     800 

'Same  size  as  FNB-26  case 
FNB27  12v@    600 

"FMB-27S  12V  ©     600 

"(%m  tongerthan  FMB27) 


MAH 
MAH 
MAH 
MAH 
MAH 
MAH 

MAH 

MAH 

MAH 
MAI  I 
MAH 

MAH 

MAH 
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sales  iax  AdrJ  S4.00  for 
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SPECIAL 

FOR  THE 
MONTH  OF  NOVEMBER 
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MASTERCHARGER 

I  &  II 

Replacement 
Battery  Packs 

LOOK  FOR  DECEMBER'S 
SPECIAL  OF  THE  MONTH 

MONTHLY  0ISCOUNTS 
APPLICABLE  TO  END-USERS  ONLY 


!?/&  II 


w  »  // 


By  simply  changing  adapter  cups  the 

MASTERCHARGER®  wifl  charge  any  Yaesu, 

Motorola,  Icom,  Kenwood,  Alinco  etc. 

2-Way  Radio  Battery 


f^iices  artd  soecifcaticna  suoiecl  so  cttsmg«  *  lOfict! 

W  &  W  ASSOCIATES 

800  South  Broadway,  Hicksville,  N.Y  11801 

WORLD  WIDE  DISTRIBUTORSHIPS  AVAILABLE.  PLEASE  INQUIRE 


MADE  IN 

THE  U.S.A. 
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FREE  CATALOG 
AND  PRICE  LIST 
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Homing  in 


Number  12  on  your  Feedback  card 


JoeMoeURE.  KQOV 
PO  Box  2508 
Futierton  CA  92633 

Motorized  Beams, 
Santa  Barbara  Style 

One  reason  that  VHF  hidden  trans- 
mitter hunting  is  a  growing  activity  for 
ham  clubs  is  that  it's  inexpensive  lo 
get  started.  You  can  go  on  toxhunts  or 
T-hunts  (as  these  events  are  called) 
with  the  2  meter  radio  you  have  now,  if 
it  has  an  S-meter. 

A  quad.  yagL  or  other  radk>  direc- 
tion finding  (RDF)  antenna  is  cheap, 
especially  if  you  make  it  yourself  from 
PVC  pipe  and  wire  or  from  scrap  TV 
antenna  tubing.  Add  an  RF  attenuator 
made  from  some  toggle  switches,  car- 
bon resistors,  and  copper-clad  board, 
mount  the  beam  on  your  car.  and 
you're  set  Sucn  a  setup  is  more  than 
adequate  to  win  many  hunts,  with 
practice. 

However,  like  participants  in  any 
other  sport,  T-hunters  are  always  look- 
ing for  an  advantage  over  the  competi- 
tion, Decades  agot  they  discovered 
that  a  polar  display  of  signal  strength 
versus  direction  gives  a  much  better 


Radio  Direction  Finding 


understanding  of  signal  characteristics 
than  an  S-meter  alone,  particularly 
when  hunting  among  tall  buildings  or 
hiUs  that  bounce  and  scatter  2  meter 
signals. 

"Homing  In*  covered  theory  and  ad- 
vantages of  polar  displays  in  detail 
with  actual  trace  photos  in  October 
1992.  KK6CUE  home-brew  mobile  im- 
plementation of  the  scheme  was  fea- 
tured in  the  following  issue,  complete 
with  motorized  quad  and  storage 
scope  indicator.  Now  two  T-hunters 
from  Santa  Barbara.  California,  have 
found  a  way  for  penny -pinching  tinker- 
ers  to  have  a  polar  display  and  motor- 
ized beam  without  the  expense  of  a 
storage  monitor  and  Ihe  hassle  and 
noise  of  RF  slip  rings. 

Look!  No  Slip  Rings? 

Tom  King  KA6SOX  works  3n  marine 
electronics  at  the  Santa  Barbara  har- 
bor. Kerry  Pro  vane  ha  KK60S  en;oyS 
mechanical  engineering  challenges. 
Together,  they  created  the  RADAD, 
which  stands  for  "RAdio  Detection  And 
Direction"  (see  Figure  1),  As  passers- 
by  admired  it  at  a  recent  ham  radio 
swap  meet,  I  interviewed  them  and 


Photo  A.  Kerry  Provancha  KK60S  brought  the  RADAD  to  the  TRW  swap  mee 
and  unscrewed  the  covers  to  reveal  the  antenna  turning  mechanism. 


they  eagerly  told  me  how  it  came 
about 

KK60S:  "We  were  looking  for  a 
long  persistence  phosphor  cathode 
ray  tube  (CRT)  display  rather  than  a 
storage  scope,  because  a  storage 
scope  needs  to  be  cleared  ail  the 
time." 

KA6SOX:  T  happened  to  get  some 
junk  marine  radars.  The  magnetron 
transmitting  tubes  had  croaked  or  the 
high  voltage  boards  had  gone  up  In 
flames.  They're  economically  unre- 
pairable for  marine  service  because  I 


can't  get  lubes  or  power  supplies  a 
reasonable  cost.  Fortunately,  thosr 
parts  aren't  needed  for  RDF." 

KK60S:  "Of  course,  the  microwavi 
transmitter,  receiver,  and  horn  antenni 
were  of  no  use,  but  we  retained  Iht 
rest  of  the  radar  essentially  intact  Wi 
changed  the  antenna  drive  motor  be 
cause  we  wanted  different  rotattoi 
speeds  (see  Photo  A).* 

KA6SOX:  "Sometimes  we  want  t* 
paint  the  RDF  picture  slowly  anr 
sometimes  fast,  depending  on  wha 
the  hlder  is  doing.  So  we  used  a  3< 
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Photo  8.  The  RADAD  display  unit  mounts  on  the  floor  hump.  Tom  made  a  new 
front  panel  and  mounted  the  RF  attenuator  box  on  a  bracket  for  easy  access. 


/olt  DC  motor  and  built  a  variable  volt- 
age inverter  to  control  speed," 

KKSOS:  "Ifs  difficult  to  find  motors 
with  adequate  torque  over  a  wide 
speed  range.  We  use  a  DC  gearhead 
ype  about  5  inches  long,  about  100 
rich- lbs.  torque." 

K0OV:  "How  did  you  make  the 
adar  scopo  show  2  meter  bearings?" 

KA6S0X:  "It  was  very  simple.  All 
he  CRT  power  supply  and  sweep  cir- 
cuitry is  already  there  {see  Photo  B)' 


KKGOS:  The  electronic  yoke  in  the 
display  follows  a  resolver.  which  is 
geared  to  the  antenna  (Photo  C)+ 
Whatever  speed  the  resolver  goes, 
the  yoke  on  the  CRT  follows  exactly 
There  is  no  mechanical  stuff  in  the 
yoke." 

KA6S0X;  uAs  the  antenna  turns. 
the  yoke  sweeps  the  CRT  electron 
beam  In  a  circle.  In  addition,  the  radar 
control  head  generates  a  linear  volt- 
age ramp  that  sweeps  the  beam  from 


screen  center  toward  the  edge  at 
about  200,000  times  per  second/ 

KKSOS:  "We  compare  receiver  S- 
meter  voltage  with  the  ramp  voltage. 
The  comparator  triggers  a  one-shot  to 
produce  pips,  replacing  the  radar 
pulse,  fl  pulses  the  CRT  cathode  neg- 
ative for  1.5  microseconds.  The  S-me- 
ter  voltage  compared  against  the  ramp 
determines  how  far  out  on  the  screen 
from  the  center  you  get  pips.  The  re- 
solver  tells  where  on  ifre  azimuth  cir- 
cle to  put  the  pips;" 

K0OV:  "So  at  200.000  pips  per 
second,  it  looks  like  a  continuous  Itne 
is  being  drawn  on  the  screen.* 

KA6SOX:  "Right.  Full  scale  on  the 
S -meter  equals  maximum  deflection  to 
the  edge  of  the  screen.  The  interface 
was  done  with  one  LM339  quad  op 
amp  IC" 

K0OV:  "What  about  your  antenna 
design?" 

KA6SOX:  "We  went  through  about 
a  half  dozen  iterations  of  the  antenna." 

KK60S:  "We  tried  to  make  one  thai 
would  fit  inside  the  radar's  plastic 
radome  so  there  would  be  no  wind- 
loading.  But  it  was  a  negative  gain  an- 
tenna without  a  decent  pattern,  II 
would  probably  work  on  450  MHz,  but 
not  on  2  meters." 

K0OV:  "So  you  made  a  full-sized  2 
meter  beam  to  get  good  sensitivity?" 

KA6SOX:  "Yes.  We  solved  the  ro- 
tary joint  problem  by  using  an  AEA 
half-wave  whip  antenna  as  the  fixed- 


mounted  driven  element.  The  directors 
and  reflectors  rotate  around  it  it  gives 
a  beautiful  pattern.* 

KKSOS:  There  are  no  slip  rings. 
The  driven  element  mounts  on  a  BNC 
that  never  rotates,  so  it's  noise-free 
(see  Photo  D),  The  coax  goes  right  up 
through  the  center  of  the  waveguide 
where  the  radar  output  used  to  be. 
The  antenna  is  a  three-element  yagi, 
made  of  a  PVC  pipe  upright  and 
crossbar.  Two  directors  and  a  trigonal 
reflector  rotate  around  the  driven  ele- 
ment. It's  all  painted  stealth  black  and 
sits  on  a  rack  thai  bolts  to  the  car-top 
carrier  (see  Photo  E).* 

K0OV:  "Was  the  trigonal  reflector 
used  for  a  belter  pattern  or  for  me- 
chanical balance?* 

KA6SOX:  "Both.  We  had  a  single 
reflector  at  first.  When  we  changed  to 
the  trigonal  reflector  the  lobes  on 
each  side  dropped  by  5  dB  and  the 
back  lobe  completely  disappeared. 
We  measured  0.7  dB  more  gain,  too." 

KKGOS:  "Now  the  antenna  was  me- 
chanically balanced  almost  perfectly.' 

KA6SOX:  "But  we  discovered  that 
mechanical  balance  is  not  the  same 
as  windioad  balance.  Even  with  the 
triple  reflector,  when  we  were  going 
down  the  road  at  40  MPH.  it  would 
stall.  We  then  added  a  small  tin  on  the 
back.  Mow  we  can  drive  up  to  55  MPH 
with  no  problems." 

K0OV:  "How  do  you  shrink  the  dis- 
play size  as  you  dose  in?* 
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Figure  I.  The  RADAD  is  made  from  a  defunct  marine  radar  display  unit  and  rotary  coupling  assembly,  added  to  a  2  meter  receiver,  attenuator,  and  PVC  pipe  yagt. 


KA6SOX:  "With  an  RF  attenuator.  the  offset  to  1  MHz  and  use  a  crystal 
It's  based  on  the  offset  attenuator  in  controlled  oscillator,  plus  better  shteld- 
OST for  November  1992,  We  changed       ing." 


Photo  C.  The  30  VDC  motor  i$  geared  to  the  rotating  antenna  mast  and  the  re- 
solver. Inside  the  mast  is  the  old  waveguide,  which  holds  a  stationary  driven  ele- 
ment 
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KK60S:  The  continuously  variable 
electronic  attenuator  has  been  the 
biggest  single  improvement  to  the 
whole  system.  It  makes  it  easy  to  keep 
the  display  on  screen.  Before  that,  we 
used  a  swl tenable  resistive  attenuator, 
which  was  hard  to  use  because  of  the 
large  step  sizes/ 

KOOtf:  "Tell  me  about  hunts  in  San- 
ta Barbara." 

KKGOS:  "We  have  all  kinds,  includ- 
ing mileage  hunts  (lowest  odometer 
miles  wins),  lime  hunts  (first  finder 
wins),  and  combination  time/mileage 
hunts.  The  hider  decides,  Most  are 
lime-only.  We  hunt  on  the  fourth  Satur- 
day night  of  the  month  on  146.565 
MHz/- 

KA6SOX;  "A  few  months  ago.  the 
hlders  wove  the  antenna  inside  a  vol- 
leyball net  at  the  beach.  They  used 
RG-174  coax,  painted  the  color  of  the 
volleyball  iape  along  the  bottom.  11 
was  then  painted  yellow  along  the 
pole  all  the  way  down  into  the  sand, 
where  the  transmitter  was  buried,  run- 
ning about  50  waits.  I'm  pretty  sure 


trie  vertical  pole  was  a  non-tuned  re- 
flector. We  found  the  general  area 
easily,  and  the  hiders  were  sitting  right 
there  roasting  wieners.  The  big  prob- 
lem was  finding  the  antenna  and  the 
radio." 

KA6SOX:  "Some  T-hunts  in  Santa 
Barbara  have  become  absolutely  in- 
sane. They're  not  like  Los  Angeles  All- 
Day  hunts,  where  the  T  Is  miles  and 
miles  away  But  dirty  tricks  by  the 
hiders  are  allowed.  They  do  all  kinds 
of  weird  things,  like  swinging  beams 
and  hiding  multiple  Ts." 

KK60S  "t  started  it,  I  guess.  On 
one  hunt,  we  synch ronized  two  trans- 
mitters. When  one  came  ont  the  other 
one  went  off,  and  so  on.  They  were  or 
two  different  mountain  tops.  We  were 
trying  to  screw  up  the  Doppler  users 
so  they  would  get  an  indication  Iha* 
went  this  way,  Ihen  thai  way.  My  for- 
mer T-hunt  partner  has  the  control  bo> 
tor  the  synchronized  Fs  and  he  likes 
to  use  it.  Other  hams  have  come  up 
with  their  own  schemes  for  doing  rt 
too." 


Photo  D.  Marine  radar  technician  Tom  King  KAGSOX  has  taken  off  the  yagi  frame 
with  parasitic  elements  and  i$  holding  the  top  of  the  driven  element  whip. 


KOOV:  'Have  you  won  any  hunts 
tfith  the  RADAD?* 

KK60S:  1  won  with  it  in  June,  SO  I 
lid  in  July,  When  I  hid,  I  used  the  spin- 
ning RADAD  antenna  In  a  parking 
parage  downtown.  I  set  the  antenna 
jnit  on  the  floor  at  a  middle  level  of 
he  garage,  rotating  at  20  RPM.  I 
ransmitted  5  watts  SSB  modulated 
with  a  pulsed  500  Hz  lone,  a  quarter 
second  on.  then  a  half  second  off,  I 
was  trying  to  make  the  Doppter  RDFs 
30  wacky.  I!  didn't  do  that,  because 
:>ne  guy  found  us  in  15  minutes.  But 
another  hunter  ended  up  dozens  of 
Tiiles  away  in  the  wrong  direction  from 
he  start,  and  three  teams  gave  up 
vithout  finding  it" 

K0OV:  "So  your  system  does  a 
jreat  job  finding  tough  Ts.  right?" 

KA6SOX:  "It's  still  experimental. 
*Ve  don't  consider  it  to  be  a  break- 
hrough,  but  it's  quite  a  step  forward  in 
listing  uishing  what  is  a  signal  reflec- 
ion  and  what  is  not.  which  the 
Soppier  cannot  do  when  the  two  are 
xjual  in  level.  However,  it  requires  a 
killed  operator  to  interpret  it* 

KK60S:  uUp  here  in  Santa  Barbara, 
writers  often  pulse  the  signal.  If  they 
■icked  just  the  right  pulse  rate  and  our 
ntenna  was  going  at  Just  the  wrong 
peed,  the  CRT  screen  became  use- 
3ss.  On  a  couple  of  huntsH  I  was 
u  I  ling  my  hair  out  J  could  not  get  a 
earing,  because  they  were  pulsing 
xaclly  three  times  for  every  rotation 
f  the  unit  Since  then,  we  changed 
le  molor  control  to  cover  0  to  140 


RPM,  With  the  long  persistence  PI 
CRT  at  night,  you  can  see  15  to  20 
traces  superimposed  at  140  RPM/ 

K0OV:  -"What  radar  models  do  you 
recommend  for  readers  who  want  to 
make  their  own  RADAD?" 

KA6SOX:  "Models  2600  and  2800 
are  the  best.  Raytheon  designed  and 
imported  them,  but  they  were  made  by 
Japan  Radio  Corporation,  They're  also 
known  as  the  Mariner's  Pathfinder. 
They  were  produced  between  1970 
and  1976.  Raytheon  sotd  35,000  of 
the  2600s  worldwide,  and  around 
8,000  of  the  2800s. 

K0OV;  "Are  these  radars  avail* 
able?" 


^_ — 1  . «_ —  - 

it  ***l*  fll  . 


Photo  E.  This  lightweight  vertical  yagi  with  trigonal  reflector  has  good  gain  and  an 
excellent  pattern,  yet  spins  up  to  140  RPM  while  the  car  moves  at  55  MPH, 


KA6SOX:  "Sure,  but  who  knows 
how  many  are  still  in  service  and  how 
many  are  at  the  bottom  of  the  ocean! 
They  have  longer  service  life  than 
most  radars  of  the  Ws  because  they 
don't  have  a  rotating  yoke  assembly 
to  fail.  There  are  probably  35  or  40 
stilt  in  use  on  the  thousand  or  so 
boats  in  Santa  Barbara  harbor  I  saw 
a  used  one  being  installed  on  a  boat 
about  three  weeks  ago." 

Let's  Try  It 

After  the  swap  meet,  I  rode  along 
as  Tom  and  Kerry  demonstrated  the 
RADAD  on  a  beginners'  hunt  spon- 
sored by  the  TRW  Amateur  Radio 
Club,  The  system  worked  smoothly 
and  quietly,  giving  excellent  scope 
patterns,  tn  just  a  tew  minutes,  we  ar- 
rived at  a  parking  lot  where  the  hid- 
den signal  was  super-strong. 

None  of  us  had  brought  "sniffing' 
equipment,  so  I  tuned  to  the  third 


harmonic  of  the  hidden  T  signal  with 
my  dual-band  handheld,  got  a  bear- 
ing by  body  shielding,  and  started 
walking.  Five  minutes  later,  I  tracked 
down  the  antenna  15  feet  up  in  a 
tree, 

Tom  and  Kerry  have  found  a  sim- 
ple, yet  elegant  scheme  for  feeding  a 
continuously  rotating  beam.  Water- 
proofing is  easy  and  there  are  no  slip 
rings  to  make  nofse  or  cause  losses. 
The  main  disadvantage  is  that  only 
vertically  polarized  yagls  can  be  fed 
in  this  manner,  a  problem  in  areas 
where  hiders  are  allowed  to  use  hori- 
zontal polarization. 

You  can't  buy  a  RADAD,  but  if 
you're  a  knowledgeable  builder,  you 
can  assemble  a  similar  system.  With 
careful  scrounging,  you'll  preserve 
your  T-hunting  gasoline  fund.  It's  lime 
to  hit  the  swap  meets  and  make 
friends  with  your  local  marine  elec- 
tronics tech  I 
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Carole  Perry  WB2MGP 

Media  Mentors,  inc. 

P.O.  Box  131646 

Staten  island  NY  10313-0006 

The  Invention  Connection 

In  the  July  1992  edition  of  73  Ama- 
teur Radio  Today,  I  wrote  a  column 
calfed  invention  Versus  Innovation.*  I 
discussed  different  techniques  a  teach- 
er can  use  in  the  classroom  to  help 
children  develop  Inventive  thinking 
skills,  Amateur  radio  in  the  classroom 
allows  the  teacher  to  bring  out  the  very 
best  in  creativity  and  analytical  skills  in 
the  students,  I  received  an  excellent  re- 
sponse to  this  column  from  other 
teachers  who  shared  their  experiences 
with  me  after  following  some  of  the 
suggested  activities. 

One  of  trie  interesting  letters  I  re- 
ceived was  from  William  L.  Enter,  $r., 
KB5NUA,  founder  and  past  president 
of  ihe  "Invention  Development  Society, 
Inc."  He  points  out  that  inventing  is  a 
prized  human  trait.  It  sets  one  apart 
from  others  in  a  unique  way.  Few  peo- 
ple develop  their  ideas  to  the  practical 
stage  and  still  fewer  to  the  patenting 
stage.  Congress  created  the  Patent 


Office  in  1836,  yet  the  five  millionth 
patent  was  granted  only  last  year. 

William  holds  three  U.S<  patents  and 
has  invented  at  least  58  electronic  cir- 
cuits. He  says  there  are  many  opportu- 
nities for  young  minds  to  benefit  from 
an  invention  program.  "We  could  use 
some  new  electronic  circuits."  says 
William. 

He  has  been  working  with  the  Okla- 
homa Student  Inventors  Exposition 
since  April  1982,  This  program  is  de- 
signed for  grades  K-12.  Statewide  par- 
ticipation has  annually  been  as  high  as 
4,428.  The  organization  leaches  teach- 
ers how  to  teach  thinking  skills  and 
problenvsotvcng  skills  to  their  students. 
The  students  learn  to  do  analytical 
thinking  and  creative  problem-solving 
on  a  daily  basis  in  all  subject  areas. 
The  children  are  then  required  to  re- 
search their  community  for  an  unmet 
need  and  to  invent  something  which 
serves  that  need.  They  must  produce  a 
novel  response  that  solves  the  problem 
at  hand.  Their  inventions  must  be  a 
simple,  elegant,  aesthetic  solution  to  a 
reaJ  everyday  problem  Kindergartners 
tend  to  do  better  than  12th  graders.  Ill 
bet  that  most  of  the  teachers  reading 


Photo  A   Richard  Starks,  1990  Grand  Prize  Winner,  shows  The  Stick-Urn  fr\ 
Swatter' 


this  column  recognize  why  that  is  so, 
One  of  the  necessary  traits  to  being 
truly  creative  or  inventive  is  to  have  a 
mind-set  that  is  basically  uninhibited. 
Younger  children  seem  more  apt  to 
have  that. 

There  is  a  National  Creative  and  In* 
ventrve  Thinking  Skills  Conference  ev* 
ery  year,  held  in  a  different  city  eacti 
time.  If  you  would  like  more  information 
about  the  conference  or  about  the 


Oklahoma  Student  Inventors  Exposi 
tiont  contact  Ms.  Betty  Wright  at  (405 
670-3131,  She  is  a  Regent  for  Osca 
Rose  State  College  in  Oklahoma  City 
and  has  a  TV  show  called  "Matt 
Counts"  She  teaches  gifted  and  talent 
ed  children  in  the  Oklahoma  Cit* 
schools.  The  "Guidelines'"  brochure  fc 
the  contest  is  free  to  Oklahoma  teach 
ers;  $1  postpaid  for  out-of-state  order* 
There  is  a  price  reduction  for  10  o 
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^hoto  A  The  Honorable  Governor  (Oklahoma)  David  Waiters  issues  'Governor's  Commendations'  to  the  top  eight  winners 
and  their  teachers)  of  the  1993  Oklahoma  Student  Inventors  Exposition. 


nore.  The  organization  has  a  501  (C)3 
ax -exempt  status, 

he  Teacher's  Role 

William  Enter  has  volunteered  to 
peak  with  anyone  who  has  questions 
,t  (405)  376-2362.  William  says  he  be* 


Neves  as  I  do  that  the  teacher  is  the 
one  who  must  set  the  environment  for 
youngsters  to  fee*  free  to  explore,  to 
experiment,  to  question,  and  to  discov- 
er, it  takes  a  special  kind  of  teacher  to 
get  the  point  across  to  children  that  it's 
okay  to  be  wrong  or  to  fail  at  something 


once  in  awhile.  What's  Important  is  that 
burning  desire  to  keep  on  trying  and  to 
experiment  with  new  ideas. 

There  are  three  great  quotes  that 
are  good  to  use  with  children  in  a 
classroom  setting  li's  always  fun  and 
enlightening  to  ask  the  kids  to  explain 


the  meaning  of  the  quotes: 

HA  child  is  someone  who  will  take 
over  what  you  ftave  started"— Abraham 
Lincoln. 

Imagination  is  more  important  than 
knowledge;  for  imagination  embraces 
the  world — Albert  Einstein, 

"Man's  mind,  when  stretched  over  a 
new  idea,  will  never  return  to  its  origi- 
nal Size" — Thomas  Jefferson 

I've  been  teaching  "Introduction  to 
Amateur  Radio"  to  sixth,  seventh  and 
eighth  graders  for  more  than  13  years 
now,  and  I  am  always  amazed  at  the 
creative  and  inventive  projects  the  chil- 
dren do  in  the  radio  program.  I  often  in- 
vite guest  speakers  in  to  my  classes, 
Many  hams  that  we  speak  with  on  the 
air  are  more  than  willing  to  come  to  the 
school  and  share  their  experiences 
with  the  kids  about  things  they  have 
built  or  created  in  their  shacks.  Its  a 
great  motrvator! 

Please  write  and  tef  me  know  if  your 
class  has  a  future  Edison  in  it.  Lets 
share  ideas  that  are  successful;  ideas 
and  activities  that  motivate  children 
to  be  creative  are  what  we're  ail  look- 
ing for.  You  can  always  get  good  ideas 
on  the  l,CQ  Ail  Schools"  net  with  Gor- 
don West  WB6NOA  and  myself  on 
Tuesdays  and  Thursdays  at  12:30  EST 
on  28.303  MHz,  after  10  minutes  try  us 
on  21.325  MHz.  We'll  be  listening  for 
you! 
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Michael  Biyce  WBBVGE 
2225  Mayflower  NW 
Masstlion  OH  44646 

Small  Crystal-controlled  transmitters 
like  the  Ryan  Communications  exciter 
described  the  other  month  are  great  tun. 
Crystal  control  does  have  one  drawback, 
however:  You're  stuck  on  one  frequency, 

At  first  I  was  working  on  a  simple 
VFO  lor  the  Ryan  exciter.  After  a  few 
days  on  the  bench,  my  simple  VFO  be- 
came rather  complex.  My  Ryan  exciter  is 
on  30  meters,  so  the  need  for  a  wide  fre- 
quency swing  seemed  like  overkill.  A 
better,  and  perhaps  simpler,  way  to 
move  around  the  30  meter  band  was  to 
swing  the  crystal's  frequency— a  VXO. 
The  Ryan  exciter's  oscillator  will  not  al- 
low VXO  operation  as  is,  so  I  tried  sever- 
al different  variable  capacitors  in  series 
with  the  crystal,  with  lackluster  results,  I 
then  tried  building  a  completely  new  and 
different  oscillator  on  a  small  piece  of 
perfboard.  1  really  did  not  want  to  make 
major  changes  to  the  Ryan  exciter,  so  I 
built  a  second  board  containing  the 
VXO. 

The  oscillator  is  broadband,  thanks  to 
Tl.  An  2M5179  will  develop  more  than 
enough  umph  to  drive  the  Ryan  excrter. 
If  you  don't  have  a  2N5179.  a  metal 
case  2N2222A  will  work  fine,  loo,  The 
output  of  Q1  goes  to  the  broadband 
transformer  T1.  The  primary  of  T1  con- 


Low  Power  Operation 

sists  of  20  turns  of  #26  enamel  wire  on 
an  FTP37P43  core.  The  center  tap  is  at 
13  turns  from  the  collector  end  of  Tl. 
The  secondary  has  four  turns  of  #26 
wound  over  the  entire  core.  Don't  bunch 
this  secondary  winding  all  up  on  one  end 
of  the  core— spread  the  turns  over  the 
entire  core. 

The  resistors  on  the  output  of  T1 
place  a  slight  load  on  the  oscillator,  A 
0.01  jjF  capacitor  couples  the  output 
from  the  oscriiator  into  the  Ryan  exciter. 

You  can  use  any  variable  capacitor  for 
CI  as  tong  as  you  don't  go  over  50  pF. 
Use  a  good  quality  capacitor  for  Cf  as 
you'll  be  running  it  back  and  forth 
through  its  range  a  great  deal.  A  double- 
bearing  capacitor  would  be  grand,  but 
they  are  kind  of  hard  to  find.  Check  with 
KA7QJY  Components  (P.O.  Box  7970, 
Jackson  WY  83001 )  for  his  list  of  vari- 
able capacitors. 

The  crystal  used  fof  the  VXO  should 
be  a  fundamental  crystal  in  an  HCP25/U 
holder  with  a  parallel  resonance  of  20  or 
30  pR  Don't  get  high  tolerance  crystals- 
tolerance  of  0,01%  is  line  for  the  VXO. 
Crystals  mounted  In  the  FT-43  holders 
do  not  work  well  with  VXO  circuits. 

There  are  two  methods  of  getting  the 
oscillator  to  talk  to  the  Ryan  exciter.  Ei- 
ther one  wifl  work,  and  both  require  some 
changes  or  additional  circuitry  to  work. 

The  best  method  is  to  re-work  the 


crystal  oscillator  of  the  Ryan  exciter  to 
work  with  the  new  oscillator.  I  tried  to 
couple  the  new  oscillator  into  the  base 
of  the  Ryan  oscillator.  This  will  work  if 
you're  really  into  milli watting  (E  was  only 
able  to  get  about  300  milliwatts  from  the 
rooter), 

To  get  full  exciter  output  you'll  need 
to  change  some  components  in  the 
Ryan  oscillator.  The  first  step  is  to 
Change  the  820k  resistor  on  the  base  Of 
the  escalator  transistor,  2N4124,  to  10k. 
Remove  the  270  pF  capacitor  from  the 
base  of  this  transistor,  too,  These  two 
changes  now  make  the  oscillator  on  the 
Ryan  exciter  inlo  a  buffer/amplifier.  You 
can  still  Key  the  exciter  as  usual  by 
grounding  the  emitter  of  the  2N4124. 
Connected  this  way,  the  output  of  our 
VXO.  coupled  to  the  base  of  the  2N4124 
on  the  Ryan  e setter,  will  provide  opera- 
tion exactly  like  a  crystal-controlled  ex- 
citer. 

There  ts  one  catch  in  running  the 
VXO  and  Ryan  exciter  this  way:  You 
have  to  keep  the  external  VXO  running 
all  the  time.  You  key  the  Ryan  exciter  by 
grounding  the  emitter  lead  of  the 
2N4124.  This  normally  keys  the  crystal 
oscillator.  Since  weVe  changed  the  os- 
cillator into  an  amplifier,  the  external 
VXO  must  run  continuously.  There  are 
two  fixes  to  this  problem.  First,  just  key 
the  Ryan  as  usual  and  let  the  VXO  oscil- 
lator run  all  the  time  and  remove  power 
to  it  during  receive.  Or.  you  can  short  the 
key  line  on  the  Ryan  exciter  and  key  the 
VXO.  To  key  the  VXO,  you'll  need  to  add 
a  keying  transistor  in  series  with  the 
VCC  line.  A  simple  2N3905  will  suit  the 
bill  here.  I  went  into  a  bit  of  overkill  and 


used  a  2N4037  to  key  the  VXO, 

Since  you  may  have  lo  add  the  key- 
ing transistor  to  the  VXO  oscillator,  you 
can  then  use  a  second  method  of  cou- 
pling the  output  of  the  VXO  into  the 
Ryan  exciter  without  swapping  out  parts. 
Simply  couple  the  output  of  our  VXO  os- 
cillator Into  the  Ryan  exciter  directly  tc 
the  driver  transistor  Add  the  VXO  drive 
directly  to  the  base  of  the  2N5089  drivei 
on  the  Ryan  excrter.  When  you  do  this 
you  must  key  the  VXO  as  the  driver  wif 
amplify  whatever  it  sees  and  pass  it  tc 
the  final,  You  can  key  the  VXO  osclllatoi 
and  you  don't  have  to  mess  with  the 
Ryan  exciter  except  for  one  shielded  ca 
ble  from  the  VXO, 

Add  an  Amplifier 

Because  you'll  not  have  the  benefit  o 
the  extra  stage  of  buffering  between  the 
VXO  oscillator  and  trie  driver  stage,  yoi 
may  want  to  add  a  small  buffer  amplifier 
I  have  not  tried  this  but  it  seems  like  = 
good  Idea.  The  schematic  shows  such  i 
circuit  laken  directly  from  the  QRI 
Handbook  published  by  the  ARRL 

This  is  an  easy  project  to  build  or 
perfboard — a  PC  board  isn't  necessary 
Just  keep  component  leads  short  and  di 
reel  Test  each  circuit  before  you  start  oi 
the  second  one.  Be  sure  you  have  thi 
Ryan  exciter  running  on  a  crystal  befon 
you  start  removing  parts  from  its  circu 
board.  Remember,  when  your  solderin 
iron  hiis  the  PC  board  of  the  Ryan  ex 
Cfter,  the  warranty  goes  up  in  smoke. 

There  you  have  it.  VXO  operation  k 
Ine  Ryan  exciter.  This  wilt  really  biin 
out  the  QRP  bug  now  that  you  are  n 
longer  rock-bound. 


Thruline  Directional  Wattmeter— 

The  worldwide  standard  in 
directional  wattmeters. 

•  Accurate  within  +/-5%  of  full  scale 
reading. 

•  Measures  forward  or  reflected  power  in 
coaxial  transmission  lines  under  any 
load  condition. 

•  Power  range  from  lOOmW  to  10kW, 
frequency  range  from  0.45  to  2300MHz. 

•  Utilizes  Birds  "QC  quick  change 
connectors  for  interchangeable  field 
operation  without  ^calibration, 

•  Built-in  remote-reading  capability. 

•  Peak  reading  version  available. 


Call  or  write  today  for  more  details  on  the 
industry  Model  43  wattmeter  and  to  receive 
a  complete  Bird  catalog. 


30303  Aurora  Rd.,  Cleveland,  OH  44139  USA.  •  (216)  24B-12O0 
TLX:  706S9B  Bird  Else  UO   •  FAX:  (216)  £48-5426 
WESTERN  REGION  OFFICE:  qai.  CA  ■  (B05)  64^7255 
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Packet  &  computers 


Jeffrey  Sioman  N1EWO 
P.O.  Box  636 
Franklin  fN  46131 

Getting  Started  in  TCP/IP, 
Part  2 

Last  month  we  started  a  series  of 
articles  on  TCP/IP  over  ham  radio,  in- 
cluding how  io  do  it.  Trte  firs  I  instaJf- 
neni  e*  plained  what  TCP/IP  is,  and 
%tiy  it  has  advantages  over  the  more 
amjltar  AX  .25  "packer  protocol  that 
nost  hams  use.  This  month  well  talk 
ibojl  what  you  need  to  set  up  a 
vorktng  TCP/IP  station  and  where  to 
get  it 

TCP/IP  (Transport  Control  Prote- 
an temet  Protocol)  is  a  way  of  mov- 
ig  various  sorts  of  data  in  various 
oris  of  packages.  Associated  with 
IP'  are  a  number  of  protocols  for 
-roving  mail,  bulletins,  and  data 
les — as  well  as  ways  of  connecting 
if  realtime  discussions  Well  ex- 
lore  all  of  these  Jn  (his  series.  First, 
f  course,  you  need  to  be  able  to  con- 
eel  to  the  world  of  IR  What  do  you 
eed  lo  do  this? 

The  " normal"  packet  radio  protocol 
\X.25)  is  usually  built  right  into  the 
ardware  that  a  ham  buys  for  "pack- 
t."  The  TNC  (Terminal  Node  Con- 
oiler)  has  a  small  processor  and 
ame  firmware  in  ROM  (Read  Only 
lemon/)  that  can  talk  right  to  a  dumb 
>  mi  in  a  I  and  radio.  All  that  is  needed 
to  connect  the  pieces  together  with 
ie  appropriate  cables  and  the  station 
on  the  air. 

While  TCP/IP  uses  pretty  much  the 
ame  pieces  as  an  AX. 25  station,  the 
ibs  gel  switched  around  a  bit. 
lough  the  AX. 25  station  frequently 
nptoys  a  computer  as  the  dumb  ter- 
inaf,  it  doesn't  need  to.  Anything 
at  can  "speak"  RS-232  will  work.  For 
i  IP  station,  though,  the  computer 
kes  Over  mosl  of  the  thinking*  from 
e  TNC,  The  IP  software  puts  the 
SIC  into  KISS  (Keep  It  Simple, 
up  id  )  mode  and  handles  all  of  the 
o  toco  I  business. 

ie  Computer 

Just  how  much  machine  do  you 
jed  to  run  IP?  The  answer  to  this 
lestion  varies  a  great  deal,  depend- 
g  upon  what  you  intend  to  do, 
2P/IP  stations  run  the  gamut  from 
igte-user  setups  that  only  operate 
clients — users  of  other  stations — to 
'J-btown  mulli -service  hosts  (PBB- 
s).  Nearly  any  computer  is  capable 
operation  in  the  first  category.  Vari- 
ons  of  NOS  (the  original  TCP/IP 
ft  ware  from  Phil  Karns  KA90)  are 
ailable  for  just  about  every  personal 
mputer,  and  for  UNIX  on  many  plat- 
ms,  Because  of  the  overwhelming 
3lihood  that  you  are  using  an  MS- 
)S -based  computer  that  is  what  we 
I  concentrate  on.  However  there 
i  also  versions  for  ihe  Amiga  (an- 
ier  popular  computer  among  hams) 
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readily  available.  In  addilion,  the  pro- 
gram we  will  discuss  most — JNOS 
from  WG7J — is  available  in  source 
code  form.  If  you  can  use  a  C  compil- 
er, you  might  just  be  able  to  whip  up  a 
version  for  your  own  machine. 

NOS  and  its  variations  are  de- 
signed to  be  multitasking.  That  is.  they 
run  several  processes  simultaneously 
In  practice  this  means  that  there  are 
separate,  tiny  programs  doing  a  vari- 
ety of  things — apparently — at  the 
same  time.  Since  there  is  only  one 
processor  in  your  machine,  what  is  re- 
ady going  on  is  a  time  sharing  affair 
Process  1  uses  the  CPU,  then  pro- 
cess 2,  then  maybe  process  3  or  even 
1  again.  From  the  user  level  the 
events  that  result  from  these  process- 
es appear  to  occur  at  the  same  time. 

At  I  this  activity  requires  as  much 
memory  as  it  can  get.  Unfortunately, 
the  versions  of  NOS  that  you  can  get 
today  are  not  capable  of  using  extend- 
ed or  expanded  memory.  They  wilt 
use  as  much  of  the  first  64 OK  as  you 
can  gwe  them,  though,  So,  the  first  re- 
quirement for  the  IP  station  PC  is 
64QK  base  memory. 

As  you  might  have  guessed,  multi- 
tasking is  very  CPU -intensive  as  well 
This  means  that  an  IP  station  PC  will 
be  happier  with  a  faster  CPU  The 
simple  rule  is:  The  faster  the  better 
Slower  CPUs  will  produce  various 
sorts  of  errors  when  they  are  loaded 
down  with  IP  activity.  Remember  that 
the  IP  station  must  listen  to  you  and 
the  radio  at  the  same  time  as  it  does 
its  housekeeping,  The  station's  use 
determines  this  load,  A  full-service 
host  will  run  reasonably  well  on  a 
286/ 12  computer,  but  much  better  on 
a  306^25. 

The  programs  and  data  files  need- 
ed to  run  NOS  are  not  that  large.  You 
could  conceivably  run  an  IP  station  on 
a  floppy-based  machine.  On  the  other 
hand,  even  a  small  hard  disk  is  a  big 
improvement.  Also,  if  you  intend  to 
run  a  full-service  host,  you  will  proba- 
bly want  to  offer  files  for  FTP  (File 
Transfer  Protocol)  download,  You'll 
need  someplace  to  keep  these. 

The TNC 

A  TNC  for  IP  station  use  does  not 
need  to  be  anything  special.  Basic  IP 
operations  at  1200  baud  on  VHFAJHF 
can  be  done  with  any  TNC  that  offers 
KISS  mode  operation.  The  least  ex- 
pensive boxes,  like  the  PK-88  from 
AEA,  do  just  fine  at  this.  However,  if 
you  are  in  a  high  activity  area,  or  want 
to  run  a  full-service  host  on  a  "back* 
bone,"  you'll  want  to  consider  fancier 
options. 

Most  activity  in  the  digital  ham  ra- 
dio world  today  run  at  1200  baud.  This 
is  the  normal  data  rate  for  AX25.  and 
is  standard  on  jus  I  about  even/  TNC 
you  can  buy.  Higher  data  rates  are 
generally  more  desirable,  but  1200  is 
entrenched.  The  backbones,  though, 


usually  run  at  9600  baud  or  faster. 
There  is  a  trend  to  faster  user  port 
speeds  with  a  considerable  contin- 
gent proposing  a  just  right  to  9600 
baud.  How  does  this  affect  your 
choice  of  TNC?  Just  keep  this  in 
mind,  and  think  about  something  that 
can  be  upgraded  to  a  higher  speed, 
even  if  you  don't  do  it  now. 

The  Radio 

As  far  as  radio  choice  is  con- 
cerned, IP  adds  nothing  to  the  re- 
quirements. A  good  choice  tor  packet 
is  a  good  choice  for  IP.  When  looking 
for  a  radio,  keep  these  requirements 
in  mind: 

Choose  something  modern. 
While  a  used  radio  is  just  fine,  it 
should  be  a  newer  model  if  possible. 
Digital  radio  requires  the  radio  to 
switch  from  receive  to  transmit  very 
frequently.  The  delay  En  going  be- 
tween modes  Is  called  "switchover" 
time.  This  delay  needs  to  be  as  short 
as  possible  to  ensure  good  perfor- 
mance. 

Choose  something  powerful. 
Though  you  can  use  a  handheld  for 
packet  or  IP,  it  is  a  risky  proposition. 
For  a  radio  LAN  (Local  Area  Network) 
to  work  right,  every  station  {called  a 
node  in  LAN  terminology)  must  be 
able  to  hear  every  other.  With  a  low- 
powered  station  on  the  net,  disruption 
and  unreliable  connections  are  likely. 
The  power  requirement  varies  with 
the  particular  LAN.  The  further  the 
nodes  are  spread  geographically,  the 
more  powerful  the  transmitter  needs 
to  be.  If  you  are  thinking  about  using 
an  amplifier  on  a  handheld,  consider 
this:  It  may  not  switch  fast  enough  lo 
worfc  at  higher  speeds.  While  even 
COR  (Carrier  Operated  Relay)  style 
amps  usually  work  at  1200  baud,  at 
higher  speeds  the  switchover  time  of 
many  amps  will  be  too  longr 

Choose  something  sensitive. 
This  is  just  the  flip  side  of  the  power- 
ful requirement.  A  sensitive  receiver 
will  help  to  improve  the  station's  per- 
formance on  the  LAN. 

Choose  a  good  antenna.  With 
good  "ears*  your  receiver  and  trans- 
mitter wilt  operale  more  efficiently. 
You  need  an  omnidirectional  antenna, 
NOT  a  beam,  Remember,  all  the  oth- 
er stations  have  to  be  able  to  hear 
you  for  things  to  work  right,  A  beam  is 
only  appropriate  in  a  limited  number 
of  cases.  Put  the  antenna  up  as  high 
as  you  can  and  use  good  coax— fe- 
member  that  loss  goes  way  up  with 
frequency. 

The  Software 

The  rest  of  Ihe  articles  in  this  se- 
ries will  discuss  installing,  configuring, 
and  maintaining  JNOS — a  full-service 
variation  on  KA9Q  NOS,  The  exe- 
cutable is  for  MS-DOS-based  ma- 
chines, and  is  frequently  updated  by 
the  author,  Johann  WG7J.  I  chose  to 
use  thts  implementation  for  several 
reasons: 

If  is  popular. 

It  is  widely  available. 

It  has  a  stable  working  version  with 
very  few  bugs. 
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it  has  all  the  features  needed  for  a 
full-service  host. 

II  will  work  as  an  Internet  gateway. 

II  has  a  reasonably  good  user  inter 
face, 

I  am  using  it  here. 

JNOS  offers  all  of  the  host  and 
client  services  currently  available  for 
amateur  TCP/IP.  For  the  end  user,  it 
offers  a  decent  user  interface,  a  split- 
screen  terminal  for  AX. 25  connects . 
POP  mail  (more  on  this  later),  and  up 
to  nine  concurrent  sessions  with  hot 
key  switching.  For  the  PBBS  operator, 
JNOS  offers  superb  mail  connectivity 
(normal  packet  mail  plus  SMTP  and 
POP  servers),  excellent  security. 

My  choice  of  JNOS  should  not  be 
construed  as  disparaging  to  any  other 
NOS  implementation.  There  are  lots 
out  there,  and  all  have  strengths  and 
weaknesses.  Each  implementation  is 
slightly  different,  so  I  had  to  choose 
just  one.  If  you  have  a  machine  for 
which  JNOS  is  unavailable,  don't  fret. 
You  can  get  the  source  and  compile  a 
version — or  you  can  find  something 
else  that  works.  While  another  imple- 
mentation wili  not  be  identical,  above 
the  detail  level  you  will  still  find  the  in- 
formation presented  here  useful. 

Getting  JNOS 

We  will  be  working  with  JNOS  ver- 
sion 1,07b.  I  will  offer  two  ways  to  get 
it  but.  with  a  little  ingenuity,  I  am  sure 
you  can  find  it  elsewhere.  First,  if  you 
have  anonymous  FTP  access  to  the 
Internet,  you  will  find  Ihe  MS-DOS  ex- 
ecutable and  source  at: 

ucsd.edu 

In  the  directory: 

\h  am  rad  )o\packet\lcpi  p^nos 

The  files  are: 

jnos107b.exe  (executable) 

jnos107b.zip  (source) 

j no s doc  zip  (documentation) 

Gel  Ihe  executable  and  documen- 
tation files.  If  you  want  lo  compile  a 
special  version,  get  the  source. 
(NOTE  If  you  donTt  know  what  "FTP* 
is.  don  i  worry— just  go  on  lo  the  next 
op!  ion.) 

The  second  way  lo  gel  the  files  is 
from  the  73  BBS.  Be  warned  that  the 
BBS  can  only  do  2400  baud,  so  this 
will  take  awhile.  The  73  BBS  can  be 
reached  at; 

603-924-9343  (8Nt) 

When  you  connect,  follow  the  in- 
structions and  provide  Ihe  requested 
information.  When  you  get  to  the  main 
menu,  choose  "F"  for  file  area,  and  IT 
for  packet.  The  executable  and  docu- 
mentation will  be  there- 
Next  Month  . . . 

.  .  .  well  actually  install  the  soft- 
ware and  start  to  configure  it.  While  it 
is  not  a  trivial  operation,  I  imagine 
many  of  you  will  be  on  the  air  at  that 
point,  In  the  meantime,  you  might 
jusl  try  getting  on  the  air  without  my 
help.  Don't  tet  it  frustrate  you:  The 
docs  can  be  confusing  and  the  setup 
is  not  intuitive.  Good  luck!  73  de 
N1EWO  Q 
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The  N8EWV  R/C  Plane 

Thanks  U>  the  ever-shrinking  size  of 
ATV  transmitters  and  TV  cameras,  a 
number  of  enterprising  AT  Vers  have 
been  successful  in  frying  their  systems 
onboard  modest  sized  R/C  aircraft. 
This  month  I'd  like  to  share  some  of  the 
innovations  thai  Larry  Hillier  N8EVW  of 
Belolt,  Ohio,  has  designed  into  his  R/C 
ATV  plane. 

Starling  out  with  plans  for  a  Hobby 
Lobby  Tele  master  (eight- toot  wingspan), 
Larry  built  his  plane  from  scratch, 
eventually  adding  wing  tanks  (half- 
gallon  fuel  capacity)  to  his  current 
plane  to  allow  for  extended  flight.  The 
original  model  was  powered  with  a 
four-cycle  Enya  120  engine,  but  has 
been  replaced  with  a  1.6  hp  Zenoah  23 
two-cycle  gas  engine  (essentially  a 
converted  chain  saw  engine).  This  new 
engine  allows  him  to  use  an  inexpen- 
sive gas/oil  mixture  instead  of  the  very 
expensive  glow  fuel  common  to  most 
R/C  planes. 


Ham  Television 

The  ATV  Section 

Larry  installed  most  of  the  ATV 
equipment  in  the  rear  of  the  plane.  His 
system  consisted  of  a  P.C.  Electronics 
TXA5-RC  1  watt  transmitter,  an  FMA5 
audfco  subcarrier  board  and  a  Canon 
UC-1  color  camcorder.  The  camcorder 
was  placed  Just  under  the  wing  in  the 
cockpit,  facing  out  the  side  window  Lar- 
ry can  control  trie  viewing  angle  of  the 
camera  through  the  use  of  a  servo 
which  moves  me  camera  from  the  hori- 
zon to  about  a  45-degree  downtilt, 
Since  he  uses  a  Futaba  stx-channel 
PCM  R/C  controller  (50  MHz  band),  he 
had  some  extra  channels  to  control  the 
camera  angle  and  to  turn  the  ATV 
equipment  on  and  off  remotely. 

Airborne  Simplex  Repeater 

In  addition  to  his  ATV  station,  Larry 
put  an  ICOM  2AT  and  a  U.S.  Digital 
simplex  repeater  controller  in  the  front 
section  of  the  plane.  With  32  seconds  of 
recording  capacity  {in  the  high  quality 
audio  mode),  the  plane  now  acts  as  an 
airborne  repeater  during  each  Might. 
Since  the  simplex  repealer  is  set  up  on 
the  ATV  calling  frequency  of  t44+34 
MHz,  this  works  well  in  alerting  area 
ATVers  that  the  airplane  is  up  and  flying- 


Larry  has  had  some  very  long-range 
contacts  using  the  plane  as  a  repeater 
Several  stations  as  far  away  as  West 
Virginia  (over  100  miles  away)  have 
worked  through  the  plane  during  some 
recent  flights.  Since  there  was  some 
confusion  as  to  the  operation  of  a  si rr> 
pi  ex  repeater.  Larry  now  operates  the 
repeater  with  an  output  on  144,34  but 
has  the  input  600  kHz  up  on  144.94. 

The  Antenna  System 

Since  he  has  a  variety  of  transmit- 
ters onboard  the  plane.  Larry  had  a  re- 
al challenge  deciding  where  to  place 
his  antennas  to  reduce  interference  to 
his  R/C  receiver.  He  finally  mounted  an 
CM  Antenna  Labs  Mini-Wheel  antenna 
(omnhhohzontal  ATV)  under  the  plane 
just  below  the  tail  The  2  meter  anten- 
na consists  of  four  r  ad  la  is  strung  along 
the  fuselage  and  into  each  wing.  The 
driven  element  is  a  5/8- wave  length  of 
piano  wire  that  dangfes  just  below  the 
landing  gear.  This  flexible  piece  of  wire 
simply  scrapes  harmlessly  along  the 
ground  during  takeoff  and  landing,  but 
pops  out  directly  under  the  plane  dur- 
ing flight 

After  providing  the  maximum  sepa- 
ration for  the  antennas,  Larry  mounted 
the  two  transmitters  and  the  R/C  re- 
ceiver as  far  apart  as  possible.  He  also 
shielded  the  R/C  receiver  The  final 
configuration  had  the  ATV  transmrtter 
in  the  tail  of  the  plane,  the  R/C  receiver 
In  the  middle  and  the  2  meter  simplex 
repeater  in  the  front.  He  can  now  ffy 


the  plane  so  far  from  him  that  it  is  • 
mere  speck  in  the  sky  without  any  fos: 
of  control  due  to  interference. 

Long  Duration  Flights 

Larry  often  flies  his  R/C  ATV  plant 
right  around  sunrise  and  sunset.  Hi 
has  received  numerous  reports  of  ex 
cedent  video  from  stations  alJ  ove 
northeast  Ohio,  Many  of  the  report 
come  in  via  trie  onboard  simplex  re 
peater.  There's  nothing  like  creatin 
your  own  500-foot  tower  to  increas 
your  ATV  range! 

Now  that  he  has  a  half-gallon  fue 
tank,  he  can  fly  tor  upwards  of  17 
hours.  His  most  recent  duration  attemj 
flew  for  1-1/2  hours  and  he  still  had  2 
ounces  ot  fuef  left!  At  the  end  c 
September  (the  month  this  column  wa 
written),  Larry  plans  to  fly  his  plane  ovc 
a  60-mile  path  from  near  Warren.  Ohk 
all  the  way  up  to  the  shore  of  Lake  Erit 
He  will  follow  along  underneath  th 
plane  while  riding  in  the  back  of  picku 
truck  with  a  TV  set  and  WC  transmjtte 
He  plans  to  keep  the  plane  in  sigt 
(both  visually  and  via  ATV)  ihrougboi 
the  flight.  Since  the  plane  is  capable  < 
55  rnph  airspeed,  there  should  be  mor 
than  enough  fuel  for  the  whole  flight. 

Larry  Is  planning  another  R/C  AT 
plane.  This  one  will  be  a  seaplane  wi' 
the  engine  mounted  above  the  wini 
There  will  be  a  movable  nosecone  (h. 
will  contain  the  TV  camera  and  will  e 
low  the  camera  to  pan  up  and  dow 
(similar  to  the  Concorde's  nose  se> 
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^hoto  A  Larry  HHlier  N8EWV  with  his  eight-foot  wingspan  model  airplane.  This 
ilane  includes  a  live  camera  ATV  system  as  well  as  a  simplex  2m  FM  rep&ater. 


Photo  B,  Larry  Hillior  N8EWV  prepares  to  fly  his  live  camera  ATV  R/C  airplane. 


ion).  The  camcorder  controls  will  be 
emotety  controlled  via  fiber  optic  lines 
o  a  touch-tone  decoder,  so  that  all 
jnctions  including  zoom  can  be  oper- 
ated from  the  ground. 


The  KD8PE  ATV  Repeater 

If  you  are  traveling  through  north- 
eastern Ohio  and  would  like  to  talk  with 
Larry  NSEVW  about  his  ATV  plane,  you 
can  usually  find  him.  as  well  as  the 


local  Youngstown/SaEem,  Ohio,  ATV 
group,  working  through  the  KD8PE 
ATV  repeater  during  their  weekly 
ATV  net  every  Thursday  evening  at  9 
p.m.  local  time.  The  K08PE  ATV  re- 
peater is  located  on  a  190-foot  tower 


in  Beioit,  Ohio  (439.25  MHz  in- 
puttt26,25  MHz  out).  They  use  144.34 
MHr  for  their  ATV  talk  frequency.  Also, 
a  number  of  the  ATVers  in  the  area 
monitor  the  high  profile  146.865  (-600) 
repeater. 
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Number  17  on  your  Feedback  card 


Plumper  j  /  on  your  re 

Above  &  beyond 


C.  L  Houghton  WB6IGP 
San  Diego  Microwave  Group 
€345  Badger  Lake  Ave. 
San  Diego  CA  92119 

Microwave  Construction 
Practices 


Let's  continue  where  we  left  off  last 
month  when  we  covered  the  construc- 
tion of  a  basic  SSB  system.  This 
month  I  would  like  to  continue  with  the 
construction  of  some  basic  elements, 
I  will  be  oping  inlo  detail  on  construc- 
tion techniques  for  successful  pro- 
jects, describing  some  useful  toots, 
A  lot  of  questions  need  to  be  an- 
swered for  those  just  starting  a  pro- 
ject— but  not  all  can  be  anticipated. 
However,  with  luck,  this  column 
shoufd  put  some  of  the  construction 
detail  questions  to  rest 

Let's  start  by  discussing  some 
tools  and  equipment  necessary  for 
modifying  {or  performing  brain  surgery 
on)  some  of  our  microwave  circuitry. 
Most  ot  these  tools  must  be  smaJi  or 
miniature  due  to  the  compactness  of 
most  microwave  circuitry.  A  basic 
bench  setup  consists  of  diagonal  pli- 
ers, long-nosed  pliers,  and  various 
screwdrivers.  The  soldering  iron 
should  actually  be  a  good  soldering 
station.  By  that  I  mean  a  temperature- 
con  trolled  soldering  iron.  That's  one 
key  pointer  for  good  construction:  a 
low- voltage  soldering  station. 

It  pays  to  search  out  the  nearest 
"beauty  junk  box.'  which  is  usually 
found  close  to  the  bathroom  mirror. 
What  we're  searching  for  are  a  couple 
of  small  pairs  of  tweezers.  I  procured 
mine  from  the  local  drugstore  in  the 
cosmetics  section.  The  ones  from 
Revlon  are  the  best,  but  they  carry  a 
good  price  tag,  I  selected  one  that 
had  a  large,  stout  hand-hold  section 
and  then  formed  down  into  a  smalt 
narrow  end  section,  with  a  total  length 
of  about  six  inches.  They  worked  out 
well  for  selecting  components  and  po- 
sitioning them  on  PC  boards. 

An  alternate  method  is  to  iust 
dump  the  component  onto  the  PC 
board,  then  try  to  position  it  into  place 
with  a  toothpick,  using  shuffle-board 
action.  It's  not  the  best  but  it  will  work 
in  a  pinch.  I  prefer  the  tweezers.  Part 
of  my  trick  in  using  them  with  very 
small  components  lies  in  the  PC 
board  preparation.  Here  I  am  talking 
chip  resistors  and  capacitors  and  oth- 
er small  surface-mounted  parts.  Next 
I  will  cover  semiconductors  and  the 
method  used  to  place  them  on  a  PC 
board. 

Positioning  Small  Components 

The  real  question  is:  How  do  you 
successfully  hold  a  squirming  chip  re- 
sistor or  capacitor  on  a  PC  board 
when  ltfs  only  0.050"  square?  Their 
smalt  size  makes  them  hard  to  posi- 
tion in  place  for  soldering.  Wen,  that's 


VHF  and  Above  Operation 


partly  where  the  tweezers  come  into 
play,  but  the  secret  is  PC  board 
preparation.  If  the  board  is  home- 
brewed like  the  ones  you  or  I  make, 
they  need  two  preparation  steps  be- 
fore soldering.  This  is  not  100%  nec- 
essary but  It  can  make  it  easier  to 
place  chip  components  on  PC  boards. 
Besides,  it  doesn't  hurt  to  make  the 


iron.  The  board  is  first  lightly  coaled 
with  liquid  rosin.  You  can  use  a  small 
paint  brush  similar  to  a  watercolor 
brush  to  apply  the  rosin  to  the  copper 
traces.  However,  I  prefer  to  wet  my 
finger  with  rosin  and  apply  it  with  a 
rubbing  action  on  the  copper  traces,  A 
liberal  amount  will  work  OK.  but  a  little 
dab  will  do  iust  fine. 

Once  the  rosin  is  applied,  use  a 
soldering  iron  wrth  a  small  amount  of 
solder  and  gently  rub  the  solder  onto 
the  trace.  You  will  notice  that  using 
rosin  helps  the  solder  to  flow,  so  you 
don't  need  to  use  as  much.  As  you 
move  the  soldering  iron,  add  solder 


Photo  A.  This  unit  has  been  modified  countless  times  and  the  FET  is  stilt  perform- 
ing we/A  The  circuit  is  a  10  GHz  amp,  modified  into  a  10  GHz  mixer.  The  circuitry 
at  the  bottom  is  a  bias  supply. 


project  look  a  little  nicer  The  first  step 
in  board  preparation  is  to  apply  a  thin 
solder  coal  on  the  stripline  traces  to 
help  n  me  component  soldering  oper- 
ation. This  step  is  performed  before 
any  components  are  mounted  on  the 
PC  board.  A  solder-coaled"  PC  board 
is  easy  to  solder  and  this  Step  also 
helps  to  prevent  oxidation  of  the  cop- 
per surface. 

The  solder  coat  operation  can  be 
performed  with  any  small  soldering 


only  when  necessary  to  fully  coat  the 
trace.  In  this  way  the  PC  board  will 
become  fully  coated  with  a  very  thin 
layer  of  solder  on  the  traces  and 
ground  surfaces.  This  will  give  your 
PC  board  resistance  to  oxidation  and 
help  in  the  soldering  of  chip  compo- 
nents. 

I  can't  stress  this  enough:  Use  sol- 
der sparingly,  A  very  small  amount 
can  be  spread  across  (he  trace  with 
the  aid  of  some  excess  rosin.  Leave 


Hie  excess  rosin  on  the  board  at  thii 
time  as  it  is  somewhat  sticky  and  wil 
hold  a  part  once  il*s  positioned  on  the 
board.  If  you  want,  recoat  the  tracer 
on  top  of  the  solder  with  a  light  coal  c 
rosin  to  help  hold  chip  components 
You  will  probably  have  to  try  severe 
of  these  methods  out  and  find  whicl 
ones  you  like  best.  It's  an  individue 
thing. 

Chip  components  are  soldered  oi 
the  trace  at  one  end  of  the  chip.  Firs' 
wet  the  trace  with  solder  in  front  of  lh< 
part.  Use  a  small  amount  of  solde 
then  with  a  loothpick  in  the  other  han> 
hold  the  part  in  place  and  draw  th 
melted  solder  pool  just  in  front  of  Oft 
edge  of  the  pad  up  to  and  over  th 
top  of  the  chip  component.  Use 
sweeping  motion  over  the  top  of  th 
part.  Inspection  with  a  magnifyin 
glass  shoutd  show  a  good  solder  j»r 
looking  like  a  ramp  up  to  the  should! 
of  the  chip  component  {see  Figure  2 
If  the  part  moved,  re-solder  and  repc 
sitkxi  it  before  soldering  the  other  en 
of  the  component.  Once  one  end  c 
the  component  looks  OK,  solder  th 
opposite  end  ol  the  part  to  complet 
installation.  Do  the  same  for  all  corr 
ponents  that  you  need  to  Install ,  e> 
cept  the  diodes  and  transistors  {(. 
FETs),  Don't  worry  about  the  mess 
rosin  at  this  time, 

When  you  are  ready  to  mount  yot 
diodes  and  FETs  some  special  pre 
cautions  are  necessary.  For  mo: 
diodes  this  is  not  a  probtem;  howeve 
for  some  signal  diodes  and  expense 
Schottky  types  precautions  don't  hui 
The  diodes  and  FETs  should  be  har 
died  with  proper  static  precaution 
taking  care  not  to  destroy  these  par 
before  installing  them  in  a  circu 
There  is  no  need  to  fret  about  stall 
sensitive  components  as  the  preca) 
tions  for  using  them  are  not  too  dr 
manding.  Mounting  them  with 
grounded  work  station  will  remove  tf 
static  voitage. 

Removing  the  Rosin 

When  the  other  components  a 
mounted  its  time  to  remove  the  rosi 
which  looks  quite  sloppy  on  the  boar 
Removing  rosin  is  important  becau 
it  can  have  a  detrimental  effect  on  tl 
board.  It  can  de-tune  the  microwa< 
sthpline  and  cause  excess  loss.  It  a 


PC  Board 
Stripline  Side 


i 


.'        -     =  .-..  ,-m^w^wA-J 


™<jO 


Dots  =  Gold  Metalization  Over 
Ceramic  Case  Of  FET 


PC  Board 


PC  Board 


Ground  Side  Of  PC  Board 


Figure  t  insert  the  FET  and  solder  the  gold  metatlzation  to  the  bottom  of  the  PC  board  and  to  the  top  source  traces.  V 
want  to  take  the  shortest  possible  path  to  ground  to  find  the  lowest  possible  source  lead  impedance. 
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Chip    Capacitor 


Solder 


Chip    Resistor 


StripHne 
Circuitry 


PC  Board 


PC  Board 


Figure  2.  Component  mounting  detail 


Source  Lead   Stripline   Connected  To  Ground 


PC   Board 


PC  Board 


Figure  3,  Using  "C  straps"  made  from  thin  copper  foil 


ilso  attract  the  most  undesirable  ma- 
eriaf  and  stick  to  It,  further  de- tuning 
'our  circuit. 

The  best  method  to  remove  this 
jrungy  (rosin)  is  to  use  a  small 
5 1  umber's  add  brush  dipped  in  aico- 
tol  These  brushes  are  available  in 
no st  hardware  stores  for  about  20 
*nts  each  Wash  the  PC  board  with 
;.  Dip  the  brush  in  rubbing  alcohol 
ind  apply  it  to  the  PC  board  on  a 
light  slope  to  allow  the  liquid  to  run 
■ff  the  bottom  of  the  board.  Continue 
3  apply  with  a  rubbing  motion  with 
ie  brush,  dipped  in  alcohol  frequent- 
h  until  all  the  rosin  is  removed, 

For  small  PC  boards,  hold  the 


board  above  a  glass  ashtray,  using  it 
for  a  container  for  the  alcohol.  Use  a 
small  amount  of  alcohol:  a  capful  or 
two  is  sufficient.  Alcohol  is  flammable 
so  Keep  it  away  from  heat  sources. 
You  might  need  a  second  rinse  to  give 
the  board  a  very  clean  appearance. 
Once  the  board  is  clean,  air  dry  it  or 
wipe  it  dry  with  a  rag  before  mounting 
the  semiconductors  and  FETs.  Always 
use  the  grounded  slalic-free  work  sta- 
tion for  this  operation. 

Other  Tools 

Now,  here  are  some  of  other  tooJs 
to  get,  besides  the  tweezers;  magnify- 
ing glass  or  eyepiece,  some  tooth- 


picks, liquid  rosin,  plumbers1  small 
acid  brushes,  small  diagonal  cutters, 
plus  long-nosed  or  needle-nosed  pli- 
ers and  a  good  temperature-con- 
trolled soldering  station.  Add  to  these 
items  a  good  selection  of  X-acto  han~ 
dies  and  blades  that  will  be  used  in 
the  tuning  and  cutting  of  PC  board 
traces  to  make  modifications  to  the 
striptine  circuitry,  These  modifications 
are  very  necessary  to  microwave  cir- 
cuitry, and  are  done  with  X-acto 
knives.  In  this  phase  of  modification 
you  will  be  cutting  traces  and  trimming 
them  with  the  knife  blades.  In  mi- 
crowave work  these  are  our  variable 
inductors  and  capacitors  that  are 


formed  by  traces  on  the  PC  board. 
When  you  make  cuts,  hold  the  kntfe 
firmly  and  do  not  push  hard  on  the 
Teflon  PC  boajd— Teflon  microwave 
substrate  is  very  soft  and  light  pres- 
sure is  at!  that  Is  necessary.  Be  sure 
the  DC  power  is  off  when  doing  any 
trimming  on  PC  boards. 

Toothpicks  are  used  to  make  tun- 
ing tools.  Glue  small  bits  of  copper  on 
the  ends  of  several  toothpicks  and 
when  they're  dry  they  can  be  moved 
about  active  amplifiers  to  give  you  an 
idea  of  where  to  solder  permanent 
copper  straps  to  the  stripline.  These 
toothpick  tools  are  quite  simple — just 
don't  touch  two  adjacent  leads  togeth- 
er because  a  short  is  a  short  is  a 
short,  and  will  most  likely  smoke  a 
component 

The  Static-Free  Work  Station 

At  this  point,  lets  describe  the  stat- 
ic-free work  station  where  we  will  as- 
semble and  mount  the  static- sensitive 
components.  This  can  sound  quite  im- 
pressive, but  actually  it  is  very  simple 
and  easy  to  construct.  The  main  dif- 
ference is  that  alt  construction  is  done 
on  a  sheet  of  scrap  metal  or  circuit 
PC  board  used  for  a  common  ground 
surface,  to  which  all  components 
and  tools  are  grounded.  This  removes 
any  static  buildup  from  your  work 
area.  Mo  dragging  your  feet  on  a  car- 
pet before  going  to  work  at  the  sta- 
tion! Sparks  are  not  permitted.  If  you 
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fear  the  worst,  do  your  con- 
struction on  a  moist  day,  a 
minimum  static  day.  Still  use 
the  grounded  work  location. 

Your  work  station  pad  (a 
sheet  of  copper  or  conductive 
metal)  is  where  we  place  the 
circuit  to  be  worked  on  (the 
PC  board),  Adjacent  to  the 
area  reside  the  temperature- 
controlled  soldering  iron,  tools* 
and  youf  Be  sure  to  use  a  re« 
sistive  conductive  wrist  si  rap 
and  not  a  direct  connection  to 
your  wrist.  Usually  these  wrist 
straps  have  a  built-in  resistor 
in  the  clip  lead  portion  with  a 
resistance  of  a  half  megohm 
or  so  for  a  safety  factor.  The 
high  resistance  is  so  that  cur- 
rent that  can  be  dangerous  to 
you  will  not  flow,  It  will  remove 
static  and  bleed  it  off  to 
ground:  discharge  it.  The  pur- 
pose is  to  remove  static  and 
not  carry  enough  current  to 
light  you  up. 

Don't  fall  into  the  trap  of 
"cheating*  by  touching  and 
holding  the  grounded  work 
station  with  your  finger  while 
trying  to  perform  the  opera- 
tion. This  is  not  recommend- 
ed— it  is  asking  for  trouble. 
Use  the  wrist  strap  and  its  pro- 
tective series  resistance.  It  is 
there  for  your  protection. 


Soldering 
Iron 
Temp 
Controlled 

Low 
Voltage 


Copper  PC  Board  Stock  About  12"  Square 

Any  Metal  Sheet  OK.  Serves  As  Common  Ground 
Work   Station 

Clip  Lead  To  PC  Board  Foil  Common  Ground 


Ground  Work  To 

PC  Board  Common  Ground 


Example 
10    GHz 

FET  Amp 


Ground  Wrist  Strap 
To  Work  Station  Metal 


I 


Wrist  Strap  Attached   By 
Conductive  Velcro   Around 
One  Wrist 


High   Value 
Isolation 
Resistor 
(200   K,  etc) 


i 


Figure  4.  Construction  of  grounded  workstation.  Notice  that  the  soldering  iron,  work  piece,  and  your 
wrist  are  all  common  grounded  to  prevent  static  from  destroying  sensitive  FET&. 


Soldering  Iron  Grounds 

The  only  major  tool  pur- 
chase should  be  a  tempera- 
ture*contrdled  soldering  sta- 
tion. Most  used  ones  or  ever 
many  new  ones  do  nol  have 
a  ground  connection  b rough1 
out  to  a  clip  lead.  They  are 
grounded  in  some  cases;  al- 
ways check.  If  you  do  no 
have  a  ground  clip  lead  it  car 
be  added  to  the  low  voltage 
portion  of  the  iron.  These 
irons  are  operated  from  11  £ 
AC  and  convened  to  a  lov 
voltage  in  the  base  unit.  Usu 
ally  it  converts  to  around  2^ 
volts  to  heat  the  iron  element 
To  add  a  ground  connectior 
to  this  type  of  iron,  make  i 
connection  from  the  barrel  o 
the  iron  at  a  low  temperature 
point,  or  better  still  througl 
the  iron's  ground  lead  to  tru 
transformer's  base,  In  tha 
case,  a  connection  can  bt 
made  in  the  transformer  bas* 
unit  and  brought  out  for  con 
nechon  to  the  wortt  station. 

This  clip  lead  connectior 
is  used  to  remove  static  frorr 
the  metal  portion  of  the  lov 
voltage  iron  so  as  not  tr 
harm  the  semlconducto 
when  you  solder  It,  If  yoi 
have  a  high -voltage  Iron,  om 
that  works  and  heats  fror 
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110  VAC  directly,  this  can  be  made  to 
work  as  well.  What  you  have  to  do  is 
unplug  the  iron  just  before  each  sol- 
dering operation  (with  Ihe  same  type 
ground  clip).  Prior  lo  attaching  a 
ground  dip  on  this  type  of  iron  verify 
its  AC  leakage  voltage,  a  safety  fac- 
tor. 

We  are  doing  this  to  see  if  the  lip  is 
nsulated  from  the  heating  unit,  which 
s  a  110  VAC  element  Sometimes  the 
nsulation  breaks  down  and  allows  AC 
o  flow  through  this  defect.  Its  a  safe- 
y  item  and  should  be  checked  every 
so  often.  Be  careful  and  use  insulated 
est  leads  for  the  AC  voltage  check,  I 
lave  checked  similar  irons  and  good 
jnes  wifi  show  very  low  voltage  read- 
ngs,  less  than  a  volt  or  so.  However.  I 
lave  found  some  that  were  almost  di- 
ed connections  to  110  VAC  due  io 
tracked  insulation  in  older  irons 
^heck  lo  be  sure  for  safety  and  semi- 
conductor survival. 

A o anting  Semiconductors 

Mounting  the  semiconductors  Is 
ery  easy.  I  mount  the  diodes  first.  On 
ery  small  glass-leaded  diodes  be 
areful  not  to  bend  the  leads  too  close 
?  the  package  for  soldering  as  the 
lass  can  crack  on  this  type  of  diode 
uring  mounting.  Just  bend  the  leads 
ito  the  position  you  want  them  and 
How  a  Jillle  slack  in  the  leads  aboul 
ie  case.  Use  the  tweezers  to  serve 
s  a  heat  sink  and  grounded  installa- 


tion tool  when  soldering.  Prior  to 
mount j ng  FETs.  all  PC  board  prepara- 
tion such  as  cutting  mounting  holes  or 
source  ground  "C*  straps  should  be 
complete. 

Follow  the  FET  mounting  instruc- 
tions. If  they  state  to  mount  the  FET 
upside-down  you  need  to  cut  (with  the 
X-acto  knife)  a  0.1  "-square  hole  to  po- 
sition the  FET  into.  In  this  case,  the 


source  inductance  are  requirements, 
particularity  at  10  GHz  In  10  GHz  am- 
plifiers that  we  have  constructed,  the 
minimum  inductance  or  shortest  lead 
length  was  found  to  be  the  best  solu- 
tion to  achieving  maximum  gain  and 
uniform  operation  at  10  GHz.  Both  us- 
ing the  "CT  straps  and  mounting  over 
metal  devices  upside-down  can 
achieve  the  same  results:  stage  gain 


"Check  the  details  on 
construction  for  the  project 

you  plan  to  duplicate. 
Use  their  recommendations. 


ground  side  of  the  PC  board  ts  sol- 
dered to  the  gokf  of  the  FET  for  mini* 
mum  source  inductance  (see  Figure 
1).  If  the  FET  is  mounted  right-side- 
up,  most  likely  "G"  straps  are  being 
used  and  the  circuit  allowances  were 
made  for  some  slight  inductance.  In 
some  cases  I  have  even  seen  right* 
mounted  FETs;  that  is,  the  opposite 
lead  has  been  trimmed  off  and  the  re- 
maining source  lead  is  connected  lo 
ground  with  an  additional  short  sec* 
tion  of  solid  wire.  Tnis  is  a  stabilizing 
technique  (degeneration)  and  is  used 
at  frequencies  lower  than  3  GHz* 
The   "C"  straps  and  minimum 


and  minimum  inductance  Check  the 
details  on  construction  for  the  project 
you  plan  to  duplicate.  Use  their  rec- 
ommendations. 

In  case  of  trouble,  it  helps  to  have 
the  side  of  the  hole  beefed  up  with  a 
small  scrap  of  copper  foil  to  aid  in  sol- 
dering to  the  top  of  the  upside-down 
FET  The  ihing  to  be  careful  about  is 
that  the  "C"  straps  do  not  short  out  the 
GATE  or  DRAIN  leads  to  ground.  If 
this  dimension  looks  close,  trim  with 
an  X-acto  knife  for  some  clearance 
between  leads  before  mounting  the 
FET  In  either  case,  the  hole  cut  into 
the  PC  board  will  accommodate  either 


the  FET  or  the  FET  and  "C"  straps, 
"C*  straps  are  made  from  thin  copper 
flashing  materia)  and  are  about  0050" 
wide.  As  shown  in  Figure  3,  fhey  are 
soldered  onto  both  sides  of  the  PC 
board.  On©  side  is  the  rear  ground  foil 
and  the  other  side  is  the  stripline  side 
source  trace  for  grounding.  These 
straps  resemble  a  "C  when  they  are 
formed  tn  rough  a  PC  board  hole. 

The  last  thing  to  remember  is 
mounting  the  FETS.  They  are  stored 
in  a  static -sensitive  protection  pack- 
age and  should  be  picked  up  only  with 
grounded  tweezers.  Touch  the  enve- 
lope or  box  conductive  portion  (FET 
storage  shipment  container)  with  the 
grounded  tweezers  first  before  touch- 
ing the  FET  This  will  discharge  any 
differences  between  the  ground  sur- 
faces of  the  work  station  and  the 
package  or  envelope.  Then,  and  only 
then,  pick  up  the  FET  and  place  it  di- 
rectly where  the  device  is  to  be  sol- 
dered onto  the  PC  board.  Once  sol- 
dered on  the  PC  board  the  FET  is 
protected  by  circuit  terminations  on 
the  board. 

Well  that's  it  for  this  month,  Hope 
you  enjoyed  this  month's  shop  talk. 
As  you  can  see,  an  elaborate  work- 
bench is  not  required,  Happy 
construction!  As  always  I  will  be  glad 
to  answer  questions  concerning  [his 
and  other  topics.  Please  send  an 
SASE  for  a  prompt  reply.  73  Chuck 
WB6IGR 
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INTRODUCING  THE  UNIVERSAL  M-400 
A  totally  new  concept  in  code  /  tone  readers! 


■  Baudot 

■  Sltor  A/B 

■  ASCII 

■  Swed-ARQ 

■  FEC-A 

■  FAX 

■  POCSAG 

■  GOLAY 

■  ACARS 

•  A  RTTY-reader  and  tone-decoder  In  one!     ■  DTMF 

•  Easy  to  read  two-line  40  character  LCD.       ■  CTCSS  (PL) 

•  No  computer  or  monitor  required.  ■  DCS  (DPL) 

Forget  the  limitations  you  have  come  to  expect  from  most  "readers'. 
The  sell-contained  Universal  M-400  is  a  sophisticated  decoder  and 
ton©  reader  offeringan  exceptional  range  of  capabilities.  The  SWL  will 
be  able  to  decode  Baudot,  SITOR  A  &  Bp  FEOA,  ASCII  and  SWED- 
ARQ  .  Weather  FAX  can  aJso  be  decoded  to  the  printer  port.  The  VH  F- 
UHF  listener  will  be  able  to  copy  the  ACARS  VHF  aviation  teletype 
mode  plus  GOLAY  and  POCSAG  digital  pager  modes.  OfMhe-air 
decoding  of  DTMF,  CTCSS  (PL)  and  DCS  is  also  supported.  The  M- 
400  can  even  be  program  med  to  pass  only  the  audio  you  want  to  hear 
based  on  CTCSST  DCS  or  DTMF  codes  of  your  choosing.  The  M-400 
can  run  from  12  VDC  or  with  the  supplied  wall  adapter.  The  American- 
made  Universal  M-400  ts  the  affordable  accessory  for  every  short- 
wave or  scanner  enthusiast  Only  $399.95  (+$6  UPS). 


Universal  Radio 

6830  Americana  Pkwy. 
Reynoldsburg,  OH  43068 

♦  Orders:  800431-3939 

♦  Info.:       614  866-4267 


FREE  CATALOG 

This  huge  100  page  cata- 
log covers  everything  for 
the  shortwave,  amateur 
and  scanner  enthusiasts. 
Request  it  today! 
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Number  18  on  your  Feedback  card 

KABOOM 


MichaelJ.  GeierKBWM 
c/o  73  Magazine 
Route  202  North 
Peterborough  NH  03456 

Let's  Mobile 

Last  month,  we  were  talking  about 
mobile  operation.  Before  we  continue. 
I'd  like  to  pass  along  a  fix  for  a  prob- 
lem L  ran  into. 

A  Detective  Story 

A!  a  recent  hamfest,  I  picked  up  a 
used  Kenwood  MC-85  desk  micro- 
phone. If s  a  nifty  microphone  which 
has  a  condenser  mike,  buirMn  com- 
pressor and  outputs  tor  three  separate 
rtgs  I  mentioned  my  purchase  to  a 
good  friend  who  used  to  own  one,  and 
he  warned  me  that  the  mike  was  very 
sensitive  to  RF  feedback  and,  thus, 
poor  for  HF,  I  figured  his  must  have 
had  some  kind  of  problem  and  pro- 
ceeded lo  wire  the  cable  up  for  my 
Yaesu  FT-747GX, 

I  keyed  up  and  it  worked  great!  I 
got  several  good  reports  and  appar* 
ently  had  no  RF  feedback  problems,  1 
was  happy.  The  next  night,  I  had  a 
sked  with  my  friend,  and  he  reported 
that  I  sounded  terrible,  with  lots  of  RF 
feedback.  A  quick  listen  on  another  re- 
ceiver confirmed  his  report:  The  thing 
was  a  disaster  What  had  happened  in 
the  preceding  24  hours? 

Ah,  Sweet  Ground 

Usually,  when  you  have  an  RF 
feedback  problem  you  have  a  lousy 
ground  connection  somewhere.  Find- 
ing it  isn't  always  easy,  though.  In  fact, 
I've  had  some  tough  times  with  these 
kinds  of  problems.  But  not  this  lime. 
The  thing  gave  itself  away  when  I  no- 
ticed that  grabbing  the  mike's  metal 
gooseneck,  which  also  encloses  the 
mike  element  itself,  caused  extra  RF 
feedback  pops  and  noises.  Yet,  touch- 
ing the  rest  of  the  metal  housing  did 
not  have  any  effect.  Now  I  knew:  The 
gooseneck  was  not  properly  grounded 
to  the  housing.  Upon  opening  the  unit, 
I  discovered  that  it  is  built  in  two 
pieces.  The  PC  board  is  mounted  and 
grounded  to  a  metal  frame  which  then 
screws  to  the  housing,  The  gooseneck 
is  screwed  directly  to  the  housing.  So, 
if  the  screws  holding  the  frame  to  the 
housing  are  even  a  little  bit  loose,  the 
ground  between  the  gooseneck  and 
the  PC  board  gets  funny.  The  cure 
was  easy:  I  added  a  ground  wire  di- 
rectly from  the  goosenecks  nut  to  the 
PC  board's  frame.  Voila,  no  more  RF 
feedback!  If  you  have  an  MC-85T  you 
might  want  lo  add  this  wire,  especially 
if  you  have  had  any  feedback  prob- 
lems. 

Back  To  The  Car 

Out  of  the  shack  and  back  into  the 
car.  OK.  you've  installed  your  HF  rig; 
you've  run  your  fused,  heavy-duty 


Your  Tech  Answer  Man 

power  cable  from  the  battery  to  the  ra- 
dio; and  you've  installed  and  wired 
your  antenna.  You  turn  it  on  andt  hey.  it 
works!  Sounds  nice  and  dear,  too.  But 
wait  you  haven't  turned  the  engine  on. 
Uh  oh,  now  it  sounds  like  garbage. 
Noise  and  static  out  the  wazoo.  Unfor- 
tunately, when  you  are  running  a  mulli- 
kilovolt  Ignition  system  a  tew  feet  from 
a  device  designed  to  detect  a  fraction 
of  a  microvolt  of  RF,  you're  gonna  have 
some  problems.  Is  it  possible  lo  get 
decent  reception  in  the  car? 

You  Betcha 

It'll  never  be  as  noise-free  as  a 
good,  quiet  home  station,  but  you  can 
get  good  results  in  the  car.  As  an  ex- 
ample, my  Mazda  RX-7  used  to  have 
an  S-7  to  S-9  static  level,  even  with  the 
rig's  noise  blanker  on.  (It  should  al- 
ways be  on.)  I  just  assumed  thai  was 
the  best  I  could  do  and  was  resigned 
to  living  wfth  it.  Consequent^/,  I  rarely 
operated  HF  in  the  cat  A  few  months 
ago,  the  car  started  running  poorly,  so  I 
decided  to  give  it  a  tuneup.  I  changed 
the  plugs,  wirest  rotor  and  distributor 
cap  Hey,  my  noise  level  went  down  to 
S-31  And  my  car  ran  great,  too.  Ignition 
problems,  and  especially  bad  plug 
wires,  can  really  drive  the  noise  level 
up. 

Other  Sources 

There  are  Lots  of  other  noise 
sources  in  an  automobile.  Any  pooriy 
joined  body  parts  can  make  electrical 
noise  as  they  rub  with  the  car's  motion. 
Even  wheel  bearings  can  make  noisel 
There  are  too  many  potential  problems 
and  solutions  to  cover  here,  so,  if  you 
have  a  really  stubborn  static  problem, 
get  a  book  devoted  to  mobile  radio  in- 
stallation. 

There  are  two  big  noise  sources 
which  keep  cropping  up:  fuel  injectors 
and  the  car's  computer  Some  makes 
and  models  have  particular  problems 
which  are  known  to  the  manufacturers, 
and  a  call  to  the  dealer  may  bring  forth 
an  internal  memo  on  the  subject.  Then 
again,  it  may  not.  Some  injectors  and 
computers  are  just  noisy  and  there's 
nothing  you  can  do  about  iL  Some- 
times, though,  the  maunfacturers  have 
replacement  parts  or  modifications 
which  greatly  reduce  the  noise.  Some 
will  even  do  it  for  free. 

Warning! 

As  you  can  see,  it  is  very  common 
for  your  radio  to  be  ORMed  by  your 
car  Bui  there's  something  worse:  You 
can  QRM  your  car!  Today's  cars  are 
electronically  sophisticated:  virtually  all 
use  computers  to  control  the  engine. 
Some  also  use  them  to  generate  the 
dashboard  displays,  control  the  cabin 
environment  and  various  other  things. 
Some  of  these  computers  are  quite 
sensitive  to  HF,  and  a  few  can  actually 
be  destroyed  by  your  transmitter,  even 


if  i!  is  only  a  25  watt  VHF  rig'  tf  your 
car  misfires  or  otherwise  misbehaves 
when  you  key  up*  you  are  probably 
trashing  the  computer,  so  you  should 
investigate  the  problem  before  you 
cause  some  expensive  damage. 

Honest,  Officer,  I  Didn't  Mean  It 

I  remember  using  my  100  watt  HF 
rig  in  my  old  car,  which  was  a  1964 
Oldsmobile  Cutlass.  Once,  while  tool- 
ing around  in  the  Vermont  mountains. 
[  was  yakkmg  away  while  roiling  along 
under  cruise  control.  Normally.  I  watch 
the  speedometer  carefully,  even  when 
1  use  the  "autopilot."  This  time,  though, 
I  got  distracted  and  never  looked 
down.  Suddenly,  it  seemed  like  I  was 
going  awfully  fast  Sure  enough,  I  was 
doing  85  and  still  accelerating  at  the 
maximum  rate.  Yikes!  I  reset  the 
cruise  control  and  everything  was  fine. 
And  I  never  got  it  to  do  that  again.  But 
I  have  no  doubt  thai  my  transmitter 
caused  ft.  Thank  goodness  I  didn't  get 
caught:  I  would  have  never  explained 
that  one. 

There  have  been  many  reports  cir- 
culating on  packet  radio  regarding 
Toyota  Camry  computers  being  de* 
stroyed  by  RF.  In  fact,  several  hams 
wound  up  with  repair  bills  over  $1,000, 
because  the  damage  wasn't  covered 
under  warranty.  Apparently,  there  was 
an  internal  memo  stating  that  radios 
over  10  watts  output  shouldn't  be  In- 
stalled In  those  vehicles.  Last  I  heard, 
though,  the  problem  had  been  fixed. 
This  is  only  a  rumor,  however  tf  you 
are  contemplating  getting  one  of  these 
cars,  you  might  want  lo  check  with 
your  dealer  before  you  buy.  tf  you  ah 
ready  have  one.  it  would  pay  to  find 
out  if  you1  re  courting  disaster  every 
time  you  check  into  the  local  repeater. 

The  Skyhook 

Mobile  antennas  present  extra 
challenges  at  HF,  mostly  because  of 
their  small  size  relative  to  frequency 
The  standard  mid-position  loading  coll 
arrangemenl  works  fairly  well  above 
the  40  meter  band,  but  i  haven't  had 
much  luck  with  it  on  40  and  75;  the  el- 
ficlency  is  just  too  low.  But  there  are 
other  designs  which  work  reasonably 
well,  although  nothing  Is  going  to  work 
as  well  as  a  dipole  50  feet  up!  The 
oddest  automotive  HF  antenna  I  ever 
saw  belonged  to  a  guy  I  met  at  a  New 
England  hamfest-  It's  kind  of  hard  to 
describe  this  thing:  The  best  I  can  say 
is  it  was  horizontal,  took  up  the  entire 
length  of  his  large.  American  car,  and 
made  his  vehicle  look  like  something 
from  another  planet.  He  designed  it 
himself,  and  he  claimed  it  worked  like 
gangbusters  on  75  meters. 

Although  there  are  several  antenna 
tuners  made  for  HF  mobiling,  I  think  it 
pays  to  get  your  antenna  as  resonant 
as  you  can.  Efficiency  is  not  that  high 
to  begin  with,  so  you're  better  off  if  you 
dont  have  to  use  a  tuner. 

Sometimes*  it  seems  like  you  have 
better  bandwidth  and  tower  SWR  than 
you  expect  to  get.  Before  you  go  re- 
joicing, take  a  look  at  your  ground 
connection  between  the  antenna 
mount  and  the  car.  Usually,  a  too-good 


SWR  over  too  wide  a  bandwidt 
means  you  have  exceptionally  poor  e 
fkaency  and  are  losing  a  lot  to  resistiv 
loss.  Remember,  a  dummy  load  a 
ways  has  the  best  SWR. 

Louder? 

Can  you  install  a  linear  amp  in  yoi 
car?  You  sure  cant  There  are  seven 
which  have  been  made  over  the  yean 
and  at  least  one  is  still  available.  Neec 
less  to  say,  you're  gonna  need  som 
serious  amperage  to  run  some  thin 
like  that.  A  big  battery  and  a  giant  a 
temator  will  need  to  be  routed  throuc. 
humongous  cables  to  the  amp.  Am 
don't  forget  that  all  that  RF  power  w 
be  2  or  3  feet  from  your  head,  Persor 
ally,  I  think  I'll  pass. 

Pounding  Brass 

Can  you  pound  brass  in  your  cat 
Sure!  I've  tried  it  a  few  limes,  using  tr 
Microkeyer  iambic  keyer  project  I  pul 
lished  some  time  ago.  It  works  and  it 
fun.  but  you  need  to  be  a  decent  C1 
op  to  avoid  getting  so  distracted  th 
you  impair  your  driving,  Obviously,  yc 
can't  be  writing  anything  down  whi 
you  drive,  so  you  need  to  copy  in  yo 
head.  RF  feedback  into  the  keyer 
hand  key  can  be  a  problem  which  r 
suits  in  RF  burns  on  your  fingers.  E 
sure  to  use  shielded  cable  from  tr 
key  or  keyer  to  the  rig+ 

Well,  that  about  covers  it  for  mob 
operation,  There's  a  special  thrill  y< 
get  from  talking  around  the  world, 
around  town,  while  you  cover  the  di 
tance  between  home  and  work, 
wherever.  Happy  and  safe  mob  ill  n 
Now.  lets  look  at  a  letter 

Dear  Kaboom, 

I'm  considering  upgrading  my  Si 

tion  and  I'm  very  Interested  in  D£ 

(digital  signal  processing),  Several  nt 

rigs  offer  Inboard  IF-level  DSP  unl 

and  there  also  are  several  third-pa' 

outboard  A F -level  DSP  units  availab 

Which  is  better? 

Signc 

Or.  Dh 
Dear  Dr.t 

In  theory,  IF-level  signal  process! 
should  always  be  better  than  AF*le* 
processing,  because  you  deal  with  t 
signal  before  the  AGC  stages.  Tt 
way,  If  you  remove  an  offending  sign 
it  won't  cause  unwanted  AGC  act  it 
With  AF* level  processing,  you  have 
control  over  I  hat,  and  Strong  interfer 
signals  near  the  one  you  want  to  cc 
can  still  cause  trouble,  even  though  I 
filter  has  taken  them  out.  because  tf 
cause  the  AGC  to  clamp  down. 

As  practiced  today,  though,  it's  a  I 
ferent  story.  The  functions  available 
the  inboard  units  Just  don't  compare 
the  neat  stuff  you  can  buy  in  the  a 
board,  AF-Jevel  boxes.  SoT  lor  now, 
recommend  you  go  with  the  outba 
approach.  Perhaps  in  a  few  years 
rig  makers  will  put  some  serious  ef 
into  DSP  and  catch  up  with  the  si 
cialty  makers.  By  the  way*  I  cove' 
this  subject  in  some  detail  in  the  J 
and  August  1993  issues  of  Radio  F 
You  might  want  to  check  those  o 
Enjoy  your  new  gearl  73  and  see 
all  next  month,  de  KB1 UM. 
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Number  26  on  your  Feedback  card     mamin  Tan,  United  Marketing,  ts- 

abela,  Basilar*  Province,  7300 
Philippines. 


We  are  happy  to  provide  Ham  Help  listings  free  on  a  space  available  basis.  To 
make  our  job  easier  and  to  ensure  that  your  listing  is  correct,  please  type  or 
print  your  request  dearly,  double  spaced,  on  a  full  (8  1/2"  x  tf)  sheet  of  pa- 
per. You  may  also  upload  a  listing  as  E-mail  to  Sysop  to  the  73  BBS  /Special 
Events  Message  Area  #Tf.  (2400  baud,  8  data  bits,  no  parity,  J  stop  bit.  (603) 
924-9343),  Please  indicate  if  it  is  for  publication.  Use  upper-  and  lower-case 
letters  where  appropriate.  Also,  print  numbers  carefully— a  t  for  example,  can 
be  misread  as  the  fetters  f  or  i,  or  even  the  number  7.  Specifically  mention 
that  your  message  is  for  the  Ham  Help  Column  Please  remember  to  acknowl- 
edge responses  to  your  requests,  Thank  you  for  your  cooperation. 


1  need  operation  and  service 
■nanuals  for  COLLINS  Model 
32MS-1C  tube-type  transceiver, 
Serial  #287,  I  will  pay  copying 


and  mailing  expenses;  or  furnish 
me  the  latest  mailing  address  of 
Collins  Radio,  Canada  or  USA. 
Thanks  to  all  who  respond.  Ben- 


I  am  looking  for  mods  for  the 
HTX-202  2m  HT,  If  anyone  has 
any,  please  send  to  Trevor  Davis 
VE3DKV,  107  Government  Road 
East,  Kirkland  Lake,  Ontario, 
Canada  P2N  1A9. 

I  am  looking  for  the  schematics, 
manual,  or  info  on  the  Hamrnar- 
fund  FM50a  or  its  power  supply*  I 
will  gladly  pay  for  copies  and 
shipping,  I  am  trying  to  use  this 
unit  for  Civil  Air  Patrot  communi- 
cations. Any  information  wilt  be 
helpful.  Thank  you  KB2QGO, 
(716)  526-5336. 
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Low-Angle  Radiation  and  a 

Gigahertz  of  Coverage  on  vhf/lhf! 

The  FLYTFXRAFT  Model  CFN 

•  The  Model  CFN  U  l he  ultimate 
compact,  rugged  antenna  for  50  to 
1.3  Ghzuse.  {Transmit  from  144  to 
1.3  Ohz)  •  Average  SWR-l  J 

across  transmit  range.  •  Amateur 
radio  licensees  openie  aU  bands  - 
2Mf  220. 450, 900,  md  L2  Ghz 
■  Novices!  Idea]  for  operation  in 
220  or  1.2  Ghz  band  for  which  you 
hive  privileges.  *  Low  vertical 
ingle  radiation  »  Large  capture  area 

•  Rated  200W  •  Use  Indoors  or  out: 
CFN  is  lightweight,  but  tough  - 
withstands  hurricane-force  winds. 

•  Instant  assembly  -  ideal  for 
permanent,  portable,  or  Field  Day! 

•  Attractive,  strong  design.  Unique, 
futuristic  ippeartflCfc  23*25*  higk 


Listen 

for  them 

on  the 

air! 


uih  with  pnde  &  sold  woikl wide  -  fl/TECBAFT^usa 


FLYTECRAFT  Model  CFN  ~  $79.95 

Send  Check  or  S  Onfcr  toe  FLYTECRAFT  "  P.O,  Box  3141 
Siaai  Vallef  CA  930M  -  Add  £5  JO  tfa  continental  U.S. 

VISA/MC  PHONE  ORDERS 


Sail* fiction  Guar. 


800-456-1273  M-F  9A-5P(PT)  805.583-8173 
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MULTIPLE  CONTROL  HEADS! 
HF  SSB  TRANSCEIVER 

Most  hams  would  never  subject  our  SG-2000  alt  frequency  HF 
transceiver  to  the  kind  of  extreme  conditions  we  designed  it  for 
You  *d  likely  be  satisfied  having  150  watt  output,  644  TTU  channels, 
100  user  deflated  (bant)  frequencies  in  memory  plus  a  direct  entry 
VFO  with  10  Hz  stability,  full  frequency  coverage,  CWwitb  sidetone 
and  a  superb  2:1  IF  shape  factor.  Features  such  as  FCC  Type 
Approval,  made  with  pride  in  America,  direct  Weatherfax  support, 
up  to  8  control  heads  and  full  performance  front  —22F  to  +14QF 
might  seem  a  bit  extreme  and  for  under  $2000,  But  ifyoufve  ever 
chewed  the  rag  on  20  meters  in  a  Force  9  Artie  gale,  you  11  appreci- 
ate that  there's  a  difference  betweeg  extreme  performance  and 
perfortnatwe  in  the  extreme 


EXTRE 


ERFORMANCE 


GIVE  YOUR 

HR-2510      HR-2600 

ihr  \tane  feature*  M  the 

"BIG    RIGS" 


CHIPSWITCH 

4773  Sonoma  Hwy.  Suite  1 32 
Santa  Ro&at  CA  95409-4269 

Write  w  rati  (?DT}  531*05  I  2  for  I  Kl  I   Information 
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here's  the  Beam? 

Unobtrusive  DX  Gain  Antenna*  for  SO  thru  10 
•  Easily  bidden  *  install  Fast  ■  Fixed  or  Portable  * 

BlJdc*   Ifi  [fell  piCTQIt,  YO*  < «"l  K*  1L  i»i  VOW 

icywiy,   rkw  abool  i  lew  p-iiit  iO  40  .*0  m 
b*n4<n?  Or  i  2  <  jcasttii  m.-n^KkiiJer  t^i  rtsc  iitK  * 
All  c*Mly  fii  rb*  poct^ib^Ht"  Priced  S3?  to  5*& 

Work  DX  wiihoiii  telling  ihr  neighbors 

inbpubsi  AntennasWcst 

-K.rr^v  L'T^oOB    (801  \  373-8425 
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Never  Say  Die 

Continued  from  page  4 

The  main  problem  Is  that  we're  not 
interesting  our  newcomers  enough  to 
hold  them.  They  go  to  a  club  meeting 
or  two,  find  they  are  treated  like  lep- 
ers, and  give  up.  Ten  meters  is  nearly 
dead  and  will  be  for  a  few  years.  And 
CW  at  5  wpm  isn't  nearly  as  much  fun 
as  you've  told  them  it  is.  The  result  is 
that  94%  of  the  Novices  aren't  seri- 
ously active.  They  spend  less  than  an 
hour  a  week.  That  rattle  you  hear  is 
amateur  radio's  death  rattle  unless 
you  can  figure  some  way  to  make 
hamming  more  lun.  Fast.  We're  dying. 

Oh  well.  Novices  are  kids  anyway 
right?  Wefl,  not  exactiy.  Their  average 
age  is  39.  Heck,  when  I  got  sorted  in 
amateur  radio  the  average  age  for  all 
hams  was  about  32.  Now  the  Techs 
average  45  and  It's  50  for  all  hams, 
which  puts  the  Advanced  and  Extras 
up  in  the  60s,  No  wonder  almost  ev- 
eryone I  work  on  20m  is  retired 

Has  your  ciub  made  any  effort  to 
get  newcomers  lo  your  meetings  and 
get  them  involved  with  club  activities? 
The  answer,  with  very  few  exceptions, 
Is  no.  Two -thirds  of  the  Novices  have 
never  been  to  a  club  meeting.  Most  of 
the  rest  tried  one  or  two  and  gave  up 
tn  disgust;  Very  few  said  they  were  in- 
volved with  any  dub  activities. 

What  ever  happened  to  the  old 
ham  radio  fraternity  concept?  I  read 
many  of  the  club  newsletters  and  I  see 


very  little  evidence  or  efforts  to  involve 
newcomers.  WeVe  let  the  hobby  turn 
sour  on  our  watch.  Were  putting  up 
with  bad  language  on  our  bands.  Our 
personal  ethics  are  a  mess.  We've  cut 
off  our  newcomers.  We  used  to  be 
very  proud  of  being  hams.  And  righlly 
We  were  the  pioneers  of  aJi  new  radio 
modes.  We  were  the  major  supplier  of 
the  best  engineers  and  technicians  to 
industry.  And  when  WWII  came  along 
we  helped  save  the  country's  bacon 
by  volunteering  for  military  duty.  Eighty 
percent  of  us  joined  the  armed  forces. 
And  don't  you  forget  that  It  was  elec- 
Ironies  that  was  our  big  edge.  It  was  a 
technology  war  and  we  hams  were 
right  there  in  the  thick  of  it 

We've  let  ourselves  become  virtual- 
ly useless.  In  1964  we  killed  off  thou- 
sands of  school  radio  clubs.  These 
were  the  clubs  that  fed  us  young  new- 
comers and  we've  never  had  any  sig- 
nifies nl  growth  since,  NorT  lacking  the 
enthusiasm  and  drive  of  youngsters, 
have  we  been  able  lo  keep  up  with 
commercial  technology  much  lass  be 
in  the  forefront. 

If  you  were  running  a  business  and 
you  found  thai  you  were  getting  fewer 
and  fewer  customers,  would  you  con- 
sider making  some  changes?  Worse, 
most  of  the  new  customers  you  get  to 
come  in  the  door  go  right  back  out  and 
don't  come  back.  Are  you  doing  some- 
thing  wrong?  Has  your  product  or  ser- 
vice kept  up  wrth  the  world  as  it  Is  to- 
day? 


In  business  you  either  grow  or  die. 
So  what's  holding  back  our  growth? 
I've  been  talking  about  that  in  my  edi- 
torials, so  my  Ideas  on  the  subject 
won't  be  any  news  flash  for  you,  But 
let's  not  just  accept  my  ideas.  And  let's 
not  stick  by  the  ARRL's  either.  Let's 
survey  the  kids  and  lin j  out  why 
they're  not  interested  in  amateur  radio 
any  more.  Yes.  1  know  all  the  old  ex- 
cuses. TV,  video  games,  on-fine  com- 
puter services  and  such  keep  kids  too 
busy  for  them  to  take  the  time  to  learn 
the  code  and  memorize  the  pathetical- 
ly simple  tests  weVe  got  set  up  as  ob- 
stacles to  keep  out  the  "wrong*  peo- 
ple. 

Well,  Tve  seen  no  sign  that  we've 
had  any  success  in  barring  the  wrong 
people.  We've  done  a  really  fabulous 
job  of  keeping  a  tot  of  "right"  people 
out, 

The  League  hasn't  a  clue  as  to 
what  to  do  to  turn  things  around. 
They're  asking,  "What,  if  anything,  can 
be  done  to  reverse  the  trend?F  Am  I 
exaggerating?  Check  out  page  9,  July 
1993*  Q$Tt  last  paragraph* 

Wayne's  Prescription 

I'd  like  to  see  amateur  radio  fulfill  Its 
real  potential  .  .  to  help  kids,  our 
country  and  the  world.  I'd  like  to  see 
millions  of  kids  getting  on  the  air  and 
rifling  up  our  incredibly  valuable,  but 
presently  vacant,  microwave  and 
satellite  bands,  I'd  like  to  see  'em  ex* 
perimenting,  building  kits,  and  pio- 


neering new  technologies.  We  have 
no  shortage  of  new  modes  for  them  to 
develop. 

One  thing  we  do  know  from  experi- 
ence is  that  everything  our  govern- 
ment does  It  messes  up,  and  the  man- 
agement  of  amateur  radio  is  no  exeep 
tion.  i  wish  (he  socialists  and  libera 
left  would  go  five  awhile  in  the  remain 
ing  socialist  countries,  China  and  Cu 
ba,  and  get  over  their  delusions 
Maybe  they'd  stop  trying  to  get  tht 
government  to  do  everything  for  us. 

My  dream  is  to  have  amateur  radk 
run  by  our  radio  clubs  instead  of  the 
government.  The  clubs  would  be  re 
sponsible  for  recruiting  newcomers  . . 
kids  in  particular.  They'd  Bmer  radfr 
clubs  in  schools.  The  clubs  wouit 
leach  theory  and  operating  practice: 
and  then  would  license  the  member 
who  earn  the  priviledge.  The  cFub 
would  be  responsible  for  their  li 
cense  es  and  for  the  de -lie  en  sing  o 
any  member  abusmg  our  privtledges 

I  envision  a  national  conference  e\ 
ery  olher  year  where  delegates  fror 
each  of  the  dubs  would  discuss  an 
vote  on  any  rule  changes  proposed  b 
the  clubs.  I'm  sure  you  can  come  Uj 
with  a  long  list  of  reasons  why  thi 
wouldn't  work.  But  I  warn  you.  thoug 
I  haven't  taken  10  pages  here  to  tr 
and  refute  your  objections.  I  doubt  the 
you'll  be  able  to  come  up  with  one  fc 
which  I  haven't  a  good  answer.  IV 
given  this  a  lot  of  thought 

Indeed,  a  few  years  ago  I  made  th 


AUTOMATIC 
SIMPLEX  REPEATER 


MTEftCOHftl  \T  r    SPfftAltSTS   tHC 


MODEL    SR  7110 


M  L  ■ 


THE  SR-71 10  CONNECTS  TO  ANY  TRANS- 
CEIVER TO  MAKE  A  SIMPLEX  REPEATER 

•  Portable  or  mobile  repeater  to  increase  the 
range  of  HTs  •  Emergency  repeater  *  Test 
repeater  to  hear  your  own  signal  ■  Test  for 
skip  conditions  *  Unmanned  hidden  trans* 
mitter  ■  Calling  frequency  machine 

The  71 10  has  two  modes  of  operation.  In  the 
automatic  mode  the  repeater  only  repeates 
when  there  is  no  reply  to  a  transmission 
within  two  seconds.  In  the  continuous  mode 
all  transmissions  are  repeated  without  delay. 
The  7110PL  has  a  PL  decoder  so  the 
frequency  can  be  used  without  the  repeater. 
SR-71 1 0  $200.00  SFV71 1 0PL  $275.00 
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INTERCONNECT    LONGWOOD,  FL  32750 
SPECIALISTS  INC.      TOLL  FREE  800-633-3750 


KENWOOD 

Amateur  Radio  Sales  and  Service 

TM-732A     TM-742A 


Dual  Band  Mobile 


$575 


Dual  Band  Mobile 
With  room  for  3rd 

$725 

cash  price 
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1  •80O433O203 

^-    **^      Electronics 

Proudly  serving  the  Amateur  Community  for  over  25  years. 

5635  E.  Roseciale  St.  Fort  Worth,  Texas  761 12 
FAX(81 7)457-2429  Questions  (81 7)429-9761 
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rounds  of  the  FCC  Commissioners 
and  asked  (hem  how  they  liked  the 
idea.  The  all  agreed  it  would  be  a 
great  system.  They  also  agreed  that 
the  FCC  would  be  glad  to  provide 
whatever  legal  expertise  might  be 
needed  in  the  framing  of  new  rules. 
The  FCC  would  love  to  get  out  from 
under  the  expense  and  aggravation  of 
handling  our  rule  malting  and  licens- 
ing. The  Commissioners  know  little 
about  amateur  radio  and,  for  the  most 
part,  would  prefer  to  keep  il  that  way. 
Well,  if  the  White  House  ever  gets 
around  to  appointing  some  new  Com- 
nissbners  well  have  a  fresh  opportu- 
nity to  rewrite  our  ticket 

I've  pointed  out  in  my  recent  editori- 
als that  unless  we  do  come  up  with 
some  major  changes  in  our  hobby, 
t/e'rc  silting  ducks  for  any  well-funded 
obbying  effort  to  knock  off.  Our  bands 
ire  essentially  up  for  grabs  unless  we 
e- invent  a  relevant  need  for  them.  I 
ecommend  this  be  centered  around 
xjr  21st  century  need  for  one  hell  of  a 
sharp  bunch  ot  engineers,  technicians 
ind  scientists.  Without  "em  our  Ameri- 
:an  standard  of  living  is  going  to  keep 
in  dropping,  and  so  wjlf  the  dollar. 

Technology  developments  in  com- 
nunications,  computers  and  trans- 
portation have  narrowed  the  oceans 
/hich  isolated  us  from  Europe  and 
i  si  a.  We're  now  in  competition  with 
le  whole  world  and  we'd  better  un- 
erstand  this  and  stop  trying  to  erect 
_ade  barriers  to  protect  our  under- 


skifled.  undereducated  workers. 

The  most  successful  countries  are 
going  to  be  those  making  high-tech 
products.  The  big  money  is  in  manu- 
facturing, not  flipping  hamburgers  or 
sorting  mail  by  hand.  So  we've  got  to 
re-invent  our  whole  lousy  school  sys- 
tem so  we  can  create  a  flood  of 
youngsters  who  are  excited  about 
technology  and  looking  (or  high-tech 
careers.  Super  Mario  Brothers  isn't 
going  to  do  it.  Even  CompuServe  isn't 
going  to  do  \l  The  only  hobby  we  have 
with  the  potential  to  fire  the  enthusi- 
asm of  millions  of  kids  10  J  earn  about 
electronics  is  amateur  radio. 

We  can  gel  +em  on  the  air.  We  can 
set  up  our  ham  satellites  so  they  can 
tatk  anywhere  in  the  wo  rid  24  hours  a 
day.  We  can  get  'em  excited  about  fox 
hunting,  QRP,  packet,  SSTV,  and  so 
on.  Maybe  we  can  get  back  to  where 
we  were  in  the  1950s  when  80%  of  all 
newcomers  to  amateur  radio  were 
youngsters,  and  where  80%  of  them 
went  on  to  high-tech  careers  as  a  re- 
sult. If  America  doesn't  manufacture 
the  electronic  equipment  for  our  busi- 
nesses and  homes,  you  can  be  sure 
someone  else  w\]\,  and  where  these 
factories  go.  so  will  go  the  biggest 
banks,  and  the  highest  quality  of  life 

Can  the  FBI  Help? 

Voice-operated  transmit  (VOX) 
seemed  tike  a  great  idea  when  il  was 
invented,  but  it  never  got  off  the 
ground.  You  know  why?  Several  rea- 


sons. The  clanking  of  the  antenna  re- 
lay was  one  big  problem.  The  slow  re- 
covery time  of  most  receivers  was  an- 
other But  the  worst  was  that  if  there 
was  any  interference  the  other  station 
was  never  sure  just  when  you  were 
listening.  So  what  happened  when  ops 
used  their  VOX  was  they'd  keep  right 
on  talking  to  keep  that  relay  from 
clacking.  In  between  sentences  they'd 
"aaaah"  it  to  hold  the  rig  on  the  air. 

Modem  technology  has  done  away 
with  most  of  the  relay  noise  and  has 
improved  our  receivers  ability  to  be 
turned  on  and  off  quickly.  That  leaves 
us  wi!h  only  one  minor  problem;  letting 
the  other  person  know  when  we've 
stopped  transmitting. 

The  best  way  to  generate  normal 
conversations  instead  of  our  one-way 
broadcasts  to  each  other  is  to  sepa- 
rate our  transmitters  and  receivers  by 
a  few  miles  so  we  can  listen  while 
we're  talking  ...  as  I  suggested  re- 
cently. But  it  this  is  beyond  your  ability 
to  handle,  the  next  best  approach  is 
fast  break-in  (FBI),  Now,  in  order  to  let 
the  other  person  know  when  youVe 
stopped  transmitting  I  suggest  you 
add  a  little  beep,  Nke  the  ones  we  use 
on  our  repeaters. 

Let's  see  what  you  can  do  about 
building  a  circuit  which  will  automati- 
cally beep  or  chirp  when  you  stand  by. 
If  this  catches  on  well  soon  see  it  be- 
ing built  into  the  new  rigs.  In  the 
meanwhile,  look  for  some  kits.  Yes,.  I 
know,  there  are  a  few  DX  chaps  al- 


ready using  this  approach.  Good. 
What  I  want  is  to  help  make  it  so  we 
can  have  Ihe  mosl  natural  conversa- 
tions possible.  This  will  make  ham- 
ming more  fun  and  help  attract  more 
newcomers  to  the  hobby.  I've  gotten 
several  letters  recently  from  non-hams 
saying  they  lost  inferesl  in  getting  a  li- 
cense after  hearing  how  boring  so 
many  of  our  contacts  are.  I  know  I'd 
be  a  lot  more  active  if  more  contacts 
were  interesting. 

Get  busy  and  design  a  circuit, 
check  it  out,  and  send  me  &n  article  so 
we  can  get  a  few  hundred  hams  to 
build  it. 

Once  we're  using  fast  break-in  well 
t\ave  to  break  Ihe  ID  habit.  Every  10 
minutes  is  line.  And  it  isn't  necessary 
to  repeat  my  call  all  ihe  time.  I  already 
know  it  just  fine. 

Pm  hoping  that  between  duplex  and 
fast  break- in  well  be  able  lo  start  talk- 
ing more  naturally  and  as  a  result  our 
contacts  will  start  being  more  interest- 
ing. I'd  still  fike  to  see  some  way  to 
have  you  send  a  list  of  things  you're 
interested  in  so  Pd  know  what  to  ask 
you.  I'll  bei  you've  done  some  fasci- 
nating things  Pd  like  to  hear  about. 
Maybe  you've  been  some  places  I'd 
like  to  visit.  Maybe  we  have  some  oth- 
er hobbies  in  common.  We  could  have 
a  great  time  and  really  be  looking  for 
each  other  for  more  contacts. 

But  a  stereotyped  OSO  bores  me 
silly.  I  guess  it  wasn't  so  bad  for  the 
first  25  years  or  so.  but  It's  gotten  ofd. 


Receiver  Voter 

4  channel,  signal -to- noise 

Improve  coverage  by  adding  receivers. 

•  Expandable  to  32  channels  by  adding 
additional  cards 

•Continuous  voting 

•  Available  as  a  card  or  in  a  rack  system 

•  Can  be  used  with  RF  links  or  TeEco  lines 

•  Select/disabfe  switches  available  for 
manual  override 

•  External  disable  inputs 

•  LED  indicators  of  COB  and  voted  signals 

•  Remote  voted  indicators  pinned  out 
•Thousands  in  service 

•  Starting  at  S370 


Remote  Base 
Interface 


Add  a  Kenwood  frequency  agile 
remote  base ,  now  to  9  different 
repeater  controllers. 
■  Connects  and  controls  a  maximum 
ot  4  radios  or  bands 

♦  Supports  16  Kenwood  models 

*  Connects  thru  the  radios  mike  jack 

•  Controls  frequency,  power  RF 
power,  CTCSS,  Shift,  etc. 

•  Expands  user  function  output 

*  Just  plug,  program,  and  play 

•  S275 


For  more  details  or  to  order,  call  or  write: 

Doug  Hall  Electronics 

815  E  Hudson  Street 

Columbus.  Ohio  43211 

1-614-261 -8871/ Fax  1-614-261-8805 


LUKE     POWER     SUPPLIES 


CONTINUOUS  DUTY 
AMPERE  RATINGS 

SALE  ■  $25  OFF  of  S40 .  S55, 
365,  S35H  S50  OFF 
Ol  S80T  SI 00,  S55H 

tip  12-1-93 


54Q-4tiAMr~ 1  hJ-0 v  *..* .,-.*•*******>*»«*■*»*•****•>*•**•»< ■■■•«•*»**•  j* ' 3 

S55-55AWIP*13.8V  rtk .,„♦♦«»**«■■»»««• ■*• pjiu 

S  65"B5  A  M  P~1 3  hO  V  ^ » < ....■>■■« m »,,...  3)^  £.  o 

S8Q-80AMP-1 3.8V ...... < «  $540 

S100~100mIyiP-1  3,8  V  .,,*, ,„.,...* » ♦•■■■  M**) 

S  3  5  H  -  35  AM  P  *2o  V »».(»♦. ■  ■  ■  ■  ■  *f  ■**...«♦•..«»»«+♦■» — .*«•*»■■*  j****  d 

S55H-55AMP-28V . — ._ - $540 

S25VH-25AMP-S0V .«.  per  quote 

S55VH -55AM P -50V  ..,„„,,.., *„,..„,„„,*,+*.*.. per  Quote 

OPTIONAL  RACK  MOUNT „ «™™...„ S65 

OPTIONAL  LCD  METER , $75 


Electronic  Regulated 
Fold  Back  Current  Limit 
Crowbar  Protection 
Over  Temp  Protection 
Over  Temp  Indicator 
Input  Surge  Protection 
Digital  LCD  Volt/Amp 
Meter  w/riisplay  hold 
(optional) 


Soft  start  on  most  models 
Marie  in  U.S.A. 
One  Year  Warranty 
Rack  Mourn  Option 
Crowbar  Indicator 
120  240v  all  models 
Ripple  Low  as  2mv 
Industrial  transformer 
manufactured  in  U.S.A. 


(VISA) 


LUKE  CO. 

77  13  North  9  Mile,  Lc*e  City,  Ml  49651 
(616)  229  4593 


(KD 
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A  Quote  from  Forbes 

A  recent  Fortes  column  by  Peter 
Huber  discussed  the  effect  technology 
Is  having  on  us.  For  Instance,  when  1 
was  young  we  spent  a  lot  of  time  on 
penmanship.  Well,  handwriting  was 
how  one  communicated  then.  Type- 
writers were  loo  expensive  for  the 
home  and  typing  wasn't  taught  (n 
school.  Once  typewriters  were  cheap- 
er, the  need  for  good  penmanship  dis* 
appeared. 

Spelling  was  a  big  deal  when  I  went 
to  school.  Now  it's  handled  by  my 
word  processor,  which  catches  my 
errors.  Peter  suggested  that  before 
long  making  kids  memoriae  all  the  ir- 
regular spelling  rules  will  be  like  mak- 
ing radio  engineers  learn  the  Morse 
code-  Herr 

We'll  soon  have  automatic  lan- 
guage translation,  and  computers  with 
voice  input.  Look  where  we  are  with 
bar-code  and  checkout  counters  which 
add  up  the  items,  calculate  the 
change,  debit  1 he  store  inventory,  and 
presumably  even  atfd  in  a  few  cents 
here  and  there  to  pad  your  bill.  Fast- 
food  cash  registers  have  pictures  in- 
stead of  numbers,  which  is  handy 
since  fewer  and  fewer  kids  are  being 
taught  bow  to  make  change. 

If  youTre  into  video  you  can  have  a 
complete  video  production  lab  at 
home  and  do  what  used  to  take  mil- 
lions of  dollars  in  equipment  all  by 
yourself,  in  audio,  OAT  recorders  are 


under  S  1.000  and  outperform  a  whole 
studio  full  of  gear  from  3  few  years 
ago.  Gas  stations  lei  you  pump  your 
own  and  pay  with  a  credit  card,  with 
no  attendant  needed.  Well,  we're  a  lit- 
tle behind  on  that  one,  1  remember 
HBBRF  doing  that  In  Zurich  over  20 
years  ago  as  we  were  driving  to  visit 
his  moonbounce  station. 


gy?  As  a  ham  you're  expected  by  the 
public  to  be  knowledgeable  about 
high-tech.  Can  you  see  where  technol- 
ogy is  taking  us?  All  you  have  to  do  to 
get  ahead  of  the  game  is  know  some- 
thing like  that  before  others  do.  Joe 
Sugarman  W9IQO  figured  out  that 
there  would  a  market  for  electronic 
gadgets,  so  he  started  selling  them  by 


Are  you  keeping  up  with  technology? 
As  a  ham  you're  expected  by  the 
public  to  be  knowledgeable 
about  high-tech.  "       


Are  you  still  writing  by  hand?  You're 
two  generations  behind.  I  changed  to 
typewriters  as  soon  as  t  couto\  carry- 
ing portables  with  me  on  my  trips. 
Then  I  changed  to  word  processors, 
moving  to  a  laptop  system  around 
1980.  as  soon  as  the  first  one  was 
available.  I  moved  from  CW  to  voice  in 
1939  .  .  .  and  from  voice  to  WTTV  in 
1949.  I  put  up  my  first  repeater  in 
1969.  Our  pioneering  HTs  and  re- 
peaters of  1970  are  now  worldwide  as 
cellular  telephone  systems* 

And  look  what's  happened  to  Ihose 
microcomputer  kits  we  were  playing 
with  in  1975!  Now  we're  using  them  to 
replace  mrl  lion -dollar  typesetting  sys- 
tems, One  of  the  first  ads  for  the  MtTS 
Altair  8800  computer  appeared  in  73. 

Are  you  keeping  up  with  technolo- 


mail  as  JS&A  and  made  millions. 
Steve  Jobs  figured  there  was  a  market 
for  a  single-board  microcomputer,  and 
didn't  do  badly.  Gill  Gates  figured 
these  new  micros  would  need  operat- 
ing systems  and  parlayed  that  idea  In- 
to  a  few  bit. 

If  you  really  want  to  feel  bad  you 
can  dig  out  some  ofd  issues  of  73  and 
read  where  I  told  anyone  paying  atten- 
tion about  these  opportunities  at  the 
time.  Including  the  one  Bill  Gates  ex- 
ploited. There  are  just  as  many  oppor- 
tunities today,  If  you  think  in  those 
terms.  Steve  Jobs  started  out  with 
nothing  but  a  prototype  built  by  Steve 
Woznsak.  Bill  dfOppexf  out  of  Harvard 
to  work  for  MITS,  in  Albuquerque, 
where  the  action  was. 

Communications,  computers,  infor- 


mation systems  ...  all  are  changing. 
We're  ready  for  a  rnajor  change  in  ed- 
ucation which  will  generate  a  few 
more  billionaires,  Ditto  health  care. 
which  Is  a  trillion  dollar  industry,  and 
growing  fast.  How  dose  are  you  to  the 
change?  Close  enough  to  see  the  op- 
portunities and  benefit? 

Every  major  misery  we  have  in 
America  offers  opportunities  for  the 
person  wilting  to  pioneer  and  work 
The  downside  is  that  if  you're  money- 
driven,  your  chances  of  making  it  big 
are  not  good.  You'll  do  best  If  you  see 
something  that  needs  to  be  done,  fig 
ure  out  how  to  do  it,  and  then  wort 
hard.  Sill  Gates  made  his  billions  acci 
dentally.  He's  still  wrapped  up  in  wha 
he's  doing,  not  in  making  money. 

tn  my  reports  to  the  New  Hamp 
shire  Economic  Development  Com 
mission  I've  been  coming  up  with  end 
less  ideas  for  new  businesses  ant 
new  areas  that  need  to  be  rosea rche< 
and  pioneered.  My  first  reports  have 
been  reprinted  in  my  Declare  Wa 
book.  Those  since  then  are  in  my  De 
dare  War  Update  reports.  They'n 
available  via  Uncle  Waynes  Gook 
shelf. 

One  of  my  joys  Is  in  getting  letter: 
from  hams  thanking  me  for  keeping  a 
them  through  my  editorials  to  get  ol 
there  and  be  an  entrepreneur.  Som< 
have  been  very  successful,  and  a 
of  them  know  a  freedom  they  neve 
experienced  before. 


MoTron  Electronics 

310  Gorfield  Street  Suite  4    Eugene,  Oregon  97402 
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TxID-1 

Transmitter 

Fingerprinting 

System 


■  :■:■: 


' 


Now  Shippingl 


T*us  is  on  QcrjoJ  f  mo^/Annf  ceprared  by  ihc  TrlD* 

fladio  transmitters  hav«  a  unique  frequency  versus 
time  characteristic-even  radios  of  Che  same  moke  and 
model.  This  "fingerprint"  can  be  captured,  stored  and 
analyzed.  Our  advanced  soFtaiare  and  the  patented 
technology  of  the  TxID-1  can  help  you  identify  the 
abusers  on  your  repeater! 

The  MoTron  Electronics1  TxID-1  includes  a  sophisticated 
circuit  board  that  plugs  into  your  IBM/Compatible 
computer  and  our  exclusive  software. 

Coll  or  ujrfte  For  a  brochure  mith  Ml  details, 
additional  examples,  and  technical  specifications. 

TxID-1  with  Software   $699.00 

Shipping/Handling  UPS  Ground  USA:  $6.00 

VlsaJMC  and  RAAEX  accepted .   COD  on  cash  or  Mon«y  Order  basis  only. 

Oovernment  Purchase  Odera  ©aeptid. 

Orders:  (800)  338*9058 

Info;  (S03)  667-21  IS    Fax:  (503)  667-2492 
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Dealer  directory 


DELAWARE 

Hew  Castle 
factory  authored  dealer!  Yaesur  ICOM, 
Kenwood,  Ten -Tee,  A£A,  Kan  ironies,  DR- 
Sl  Mrgtl  Ameritron,  Cu  she  raft,  HyGain, 
Heil  Sound,  Standard  Amateur  Radio, 
MFJ,  Hustler  Diamond,  Butternut.  As- 
iron,  Larsen.  and  much  more, 
DELAWARE  AMATEUR  SUPPLY,  71 
Meadow  Road,  New  Castle  DE  19720. 
(302)  328-7728. 

NEW  JERSEY 
Lodi 

North  Jersey's  newest  Two  Way  Radio 
and  Electronics  Dealer  is  now  open. 
Sales  of  Ham.  Business,  Marine  and  C.B. 
two  way  equipment  as  well  as  Scanners , 
Shortwave,  Eleeironjc  Kits.  Antennas, 
Books,  Cable  Soxes  and  more.  Friendly 
service  and  low  prices  Advanced  Spe- 
cialties. 114  Essex  Street,  Lodi  NJ 
07544.  {201}  VHF-2Q67. 

NEW  JERSEY 

Park  Ridge 
North  Jersey's  oldest  and  finest  Short- 
wave and  Ham  Radio  Dealer,  Three  min- 
utes from  Garden  State  Pkwy  and  NY 
Thru  way.  Authorised  Dealers  for  AEA.  Al- 
pha Delta,  Diamond,  (COM.  Japan 
Radio  Company.  Kenwood,  Vectronics, 
Yaesu.  Ham  Sates,  Lee  WK2T  GILFER 
SHORTWAVE.  52  Park  Ave+1  Park 
Ridge  NJ  07656.  (201)  391-7B87. 

NEW  YORK 

Manhattan 
Manhattan's  largest  and  only  ham  Radto 
Store,  also  full  Tine  ol  Business,  Marine , 
Aviation,  Shortwave  Radios  and  Scan- 
ners, and  Cellular  Phones  and  Beepers 
Large  selection  of  Books,  Antennas.  Test 
Equipment,  coaxial  cable  and  parts.  Full 


Service  Repair  Lab  on  premises.  O 
44th  Year  ,  .  ,  We  carry  all  major  line 
MOTOROLA,  tCQM,  KENWOOD.  YAi 
SU.  BENDIX-KING,  ASTRON,  AE, 
SONY,  PANASONIC,  MFJ,  CCTV  CAP 
ERAS  AND  MONITORS,  BIR 
WATTMETERS,  FREQUENCY  COUI 
TERS,  SCANNERS,  HYGAIN  VIBRC 
PLEX,  HEIL,  CALLBOGK,  ARRL.  OT1 
ER  PUBLICATIONS.  Open  7  days  M- 
9-6  p,m.:  Sal.r  10-S  p,m.  Sun,  11-4  p.i 
We  ship  Wwkfwkte,  Call,  Fax,  or  write  t 
informal  ion  and  prices.  Your  one  Sour 
for  HAM  and  Business  Radios  ,  .  BA 
RY  ELECTRONICS,  512  Broadwa 
New  York  NY  10012.  (212)  925  700 
FAX  (212)  925-7001. 

OHIO 

Columbus 
Central  Ohio's  fuJMine  auinorized  dea 
for  Kenwood,  ICOM.  Yaesu,  Aline 
Japan  Radio.  Standard.  AEA,  Gusher* 
Hustler,  Diamond  and  MFJ.  New  ai 
used  equipment  on  display  and  oper 
tiunal  in  our  new  10,000  sq.  tt.  facili 
Large  SWL  Department  too.  UNIVE 
SAL  RADIO,  6B3Q  Americana  Pkw 
Reynoldsburg  (Columbus)  OH  430* 
(614)  866-4267. 

PENNSYLVANIA 
Trevose 

Authorized  factory  sales  and  servic 
KENWOOD.  ICOM.  YAESU.  featuri 
AMERITRON.  B*W.  MFJ,  HYGAI 
KLM,  CUSH  CRAFT,  HUSTLE 
KANTRONtCS^  VIBROPLEX,  HE 
CALLBOOK,  ARRL  Publications,  a 
much  more.  HAMTRONICS.  INC.,  4C 
Brownsville  Road,  Trevose  PA  190' 
(21 5)  557-1400.  FAX  (215)  355*89! 
Sales  Order  1-SQ0-426-2B20.  Cir* 
Reader  Sen/ice  293  lor  more  informal 


DEALERS;  tar  »qp¥>y  roe  and  Assuage  car  tertari  i©  to  SB  "orts  to  as  fciBe  as  fr<£0  yearty 
marts  [preset  Nfc  mertsn  d  iini  onjp  Disress  pease  Dvcdory  leu  and  tsyn-er*  msi  raatn  at  SI 
prftcatarL  ft*  eianpte.  aAetfsnj  fr  me  AprJ  32  issue  mm:  be  m  ot/  rarsfc  Oy  Fecfuaiy  1 0  V4-1  to  £7 

TO  RteL  202  H,  Petflitorougft.  Ntf  0345*. 
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Bold  listings  are  73  s  new  advertisers  this 

month. 

"Advertisers  who  contributed  to  the  national 

Advisory  Committee  {NIAQ. 


34th  ANNUAL 

TROPICAL  HAMBOREE 

AMATEUR  RADIO  &  COMPUTER  FAIR 

ARRL  FLORIDA  STATE  CONVENTION 

FEBRUARY  5  -  6r  1994 

DADE  COUNTY  YOUTH  FAIR  &  EXPOSITION  CENTER  •  MIAMI,  FLORIDA 
•  Sponsored  by  Dade  Radio  Club  of  Miami,  Inc. 

•  PROGRAMS  &  ACTIVITIES  FOR  EVERYONE  •  200  +  EXHIBIT  BOOTHS  •  800  +  INDOOR  SWAP  TABLES 

•  FREE  PARKING  FOR  15,000  VEHICLES  •  300  CAMPSITES  WITH  HOOK-UPS  &  LAUNDRY  FACILITIES 
*  TWO  ON-SITE  LICENSE  EXAM  SESSIONS  *  DXCC  FIELD  CHECKING 

FCC  FORUM  (Featuring  Ralph  Haller,  Chief  PRB) 

INTERNATIONAL  AMATEUR  RADIO  (Presented  by  Region  II,  JARU) 

LIVE  TUNERS  DEMO  (Presented  by  Gordon  West,  WB6NOA) 

WORLD  OF  EXTRA  TERRESTRIALS 

LATEST  DXPEDITION  &  DX  FORUM  (Presented  by  S.  FL.  DX  Assoc.) 

ARRL  OPEN  FORUM  (Featuring  Officers  and  Directors  of  ARRL) 

AMATEUR  RADIO  PAST  AND  PRESENT  (Harry  Dannals  W2HD,  Pres.  QCWA) 

WHATEVER  YOUR  SPECIAL  AMATEUR  RADIO  INTEREST...  YOU  WILL  FIND  IT  AT  HAMBOREE. 


Re^st  rati  on.-  $5,00  Advance  -  $6.00  Door  •  Valid  Both  Days  (Advance  deadline  Feb.  1)  •  Swap  Tables:  $20  ea.,  plus  reg.  ticket 

•  Power:  $10  per  user.  IF  YOU  HAVE  NEVER  HELD  SWAP  TABLES,  CALL  SWAP  CHAIRMAN  FRANK  SULLIVAN  305-667-1047 

TO  CHECK  TABLE  AVAILABILITY  BEFORE  SENDING  IN  RESERVATION.  •  Campsites:  3  days  (Fri.,  Sat.,  Sun.)  $40.00 

4  days  (Thurs.,  Fri.,  Sat.,  Sun.)  S5S.00  (Prices  quoted  for  tickets,  tables  &  campins  include  tax) 

Headquarters  Hotel  Miami  Airport  Marriott  -  $69.00  Single,  Double  +  Tax  •  Tel.  (305)  649-5000  -  Speak  Only  to 

Reservation  Department  and  Must  Mention  "Tropica!  Hamboree"  to  Get  Special  Rate.  Deadline  Jan.  24, 1994 

After  deadline  special  rates  on  room  available  basis  only 


TICKET,  CAMP,  TABLE  PAYMENTS  PAYABLE  TO:  DADE  RADIO  CLUB  OF  MIAMI,  INC. 

Mail  to:  Evelyn  Gauzens,  W4WYR,  2780  N.W.  3  St.,  Miami,  FL  33125 

EXHIBIT  SPACE  INQUIRY:  Call  305-642-4139  or  Fax:  305-642-1648 
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Amle  Johnson  N1BAC 
43  Old  Homestead  Hwy. 
K  Swanzey  NH  03431 

Notes  from  FN42 

As  this  month's  column  is  being 
written*  we  in  the  US. A.  are  watching 
Hurricane  Emily  chum  toward  the  cen- 
tral East  Coast,  hoptng  the  storm  mil 
not  strengthen  and  cause  damage  to 
fife  and  property:  So  far,  we  have  been 
very  lucky  in  that  no  toss  of  life  has 
been  suffered,  even  though  the  storm 
grazed  the  outer  banks  of  North  Car- 
olina. Mean  white,  Typhoon  Yancey 
was  headed  toward  Okinawa  and 
Japan,  fashing  out  with  high  winds  and 
heavy  rain,  I  certainty  hope  that  David 
Cowhig,  Hambassador  to  Okinawa, 
and  the  rest  of  the  people  will  be  safe 
and  secure. 

t  made  it  back  to  Colorado  this 
summer,  but  wasn't  able  to  have  an 
eyeball  with  any  of  the  Gunnison 
hams   I  did  find  out  that  the  I riband 
beam  received  from  Fran,  the  widow 
of  Fred  Palmbtad  W0CYM,  was  used 
during  the  Field  Day  operation,  and 
that  a  plaque  has  been  permanently 
placed  on  the  beam  by  the  Gunnison 
Valley  ARC.  Fran's  generosity  has 
certainty  started  me  thinking  about 
what  amateur-retated  equipment  t 
might  leave  to  focal  hams  or  the  local 
ham  club  to  help  further  this  fantastic 
hobby.  I  hava  already  compiled  a  list 
and  am  planning  to  include  it  in  the 
next  update  of  my  Last  Wilt  and  Testa- 
ment, I  think  thai  this  is  realty  a  way 
that  we  can  all  get  Involved,  but  in  a 
slightly  different  way.  Think  about  in 
Lastly  I  am  very  happy  to  Introduce  a 
new  Hambassador  from  the  Philip- 
pines, Lorenzo  Q,  Gaston  DU1CHD/6. 
He  sent  along  three  submissions  for 
our  pleasure.  Welcome,  Lorenzo! 
That's  ail  for  this  month.  On  to  the 
great  news  from  around  the  world!  73, 
AmleNWAC. 


Roundup 

Dominican  Republic  Letter  from 
Bill  Meara  N2CQR/HIB:  Greetings 
from  Santo  Domingo,  capital  of  the 
Dominican  Republic  ("The  DR"  tor 
short),  land  of  sunshine,  merengue 
music,  and  FB  bam  radio!  The  mem- 
bers Radio  Club  Domimcano  have  au- 
thorized me  to  serve  as*  73  Interna- 
tional's" Dominican  Republic  Corre- 
spondent l  am  on  assignment  with  the 
U.S.  Embassy  here;  my  selection  as 
correspondent  was  based  largely  on 
my  more  than  30  years  of  practice 
with  the  English  language!  We've 
seen  the  excellent  reports  from  around 
the  world  and  wanted  to  send  in  a 
contribution  from  the  OR. 

The  Dominican  Republic  is  located 
on  the  eastern  two-thirds  of  the  island 
of  Hisparuoia  We  are  on  the  large  is- 
land between  Cuba  and  Puerto  Rico. 
The  country  has  a  population  of  over 
seven  million  and  is  Spanish-speak- 
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ing,  French-speaking  Haiti  occupies 
the  western  third  of  the  island. 

Ham  radio  is  big  in  the  OR!  A  drive 
through  Santo  Domingo  reveals  nu- 
merous HF  yagis.  Radio  Club  Domini- 
cano  (H18RCD)  is  the  IARU  affiliate 
and  has  been  in  operation  since  1926. 
The  dub  sports  a  complete  HF  station, 
along  with  2  meter  gear  and  packet 
equipment.  A  second  club.  Union  Do- 
minica no  de  Radio  Aficionados,  is  also 
very  active  in  Santo  Domingo,  In  the 
country's  second  city  (Santiago)  there 
is  much  club  activity,  including  the  Ho- 
tel India  DX  Associatioa 

Dominican  hams  are  involved  in  a 
wide  variety  of  radio  operations.  HF 
SSB  DXing  is  the  most  popular.  Geog- 
raphy has  blessed  the  island  with  good 
DX  conditions  (we  are  surrounded  by 
salt  water  and  have  abundant  solar  ra- 
diation!). There  are  approximately  one 
million  Dominicans  living  in  the  U.S* 
(mostly  in  the  New  York  area),  and  am- 
ateurs among  this  expatriate  popula- 
tion maintain  schedules  with  ham 
Inends  on  the  home  island.  There  is  a 
lot  of  2  meter  FM  activity,  and  the 
packet  revolution  has  also  swept 
through  HI  land.  There  is  a  small  group 
of  6  meter  enthusiasts  providing  a  new 
country  tor  VHF  buffs.  Hams  here  have 
worked  the  Mir  space  station,  and 
there  is  interest  In  the  satellite  pro- 
gram. 

The  numbers  after  the  HI  prefix  indi- 
cate geographic  region  (8  for  the  capi- 
tal, 3  for  Santiago,  etc.).  The  Suffix  let- 
ters are  usually  based  on  the  ham's 
Initials.  Old-timers  are  authorized  sin- 
gle-letter suffixes  Foreigners  operating 
with  Dominican  licenses  have  suffixes 
that  begin  with  X.  The  DR  has  a  recip- 
rocal license  agreement  with  the  U.S.; 
hams  operating  under  this  agreement 
work  with  their  home  call,  fotlowed  by 
/HI.  ARRL  headquarters  has  up-to- 
date  Information  on  the  fairly  simple 
process  for  obtaining  reciprocal  operat- 
ing permission. 

While  not  really  in  the  category  of 
rare  DX,  an  HI  call  can  stir  up  some 
pile-ups  on  the  HF  bands— lots  q*  fun 
for  a  visiting  U.S.  ham. 

Tourism  is  one  of  the  country's 
largest  industries,  and  we  are  sure  that 
there  are  hams  among  the  million  or  so 
sun-seekers  who  visit  the  DRs  beauti- 
ful beaches  every  year.  While  most  of 
the  resort  areas  are  quite  distant  from 
Santo  Domingo,  tourists  do  frequently 
make  it  to  the  capital.  If  you're  coming 
to  Santo  Domingo,  drop  us  a  line,  and 
we'll  see  if  a  visit  to  the  club  can  be  ar- 
ranged. 

Dominican  hams  are  very  friendly  to 
hams  from  across  the  sea.  HISRCD 
currently  has  members  from  the  U.S. 
and  Japan.  Over  the  years,  foreigners 
on  assignment  in  the  DR  have  been 
very  active  in  the  local  club. 

We  wiH  try  to  provide  ~73  Interna* 
tionar  with  periodic  updates  For  now+ 
best  of  73  from  HI8! 


[Bill  Meara  N2CQR/H18,  Unit  5510. 
APOAA  34041  USA] 

Russia  From  Yuri  V,  Funknerf 
UN9LX  (ex-UL7LS):  The  International 
Diploma  Foundation  is  a  nonprofit,  vol- 
unteer effort  devoted  to  the  develop- 
ment of  world  amateur  radio  by  means 
of  establishment  of  various  awards. 
Membership  is  open  to  anyone  who 
shares  the  objectives  of  the  foundation 
and  is  ready  to  pay  the  entrance  fee. 
Donors  will  receive  handsome  certifi- 
cates. All  gifts  will  be  acknowledged. 
For  further  information,  write  to:  Yuri  V. 
Funkner  UNStX  tDF  Secretary,  PO 
Box  1   Frunze  459411,  Ordzhon- 
ifcidzevsMy  Rayon,  Kustanayskaya 
Ootast,  Republic  of  Kazakhstan.  [Yuri 
also  hosts  a  DX  Net  on  7043  KHz  on 
Friday  at  1900  UTC.} 

Switzerland  From  the  International 
Telecommunication  Union  (ITU)  Press: 
The  ITU  has  created  a  new  strategic 
consultative  body  to  step  up  telecom- 
munications development  worldwide. 
The  Telecommunication  Development 
Advisory  Board  (TDAB)  held  its  first 
meeting  on  6  and  7  July  1993  to  ad- 
vise tTU  on  priorities  and  strategies  for 
telecommunication  development,  to 
advise  ITU  member  countries  on  how 
best  to  step  up  telecommunications 
development  and  to  reinlorce  the  role 
of  the  development  machinery  of  the 
Union  in  this  area. 

Tne  board  witl  neither  exercise  su- 
pervisory functions  nor  will  it  be  in- 
volved in  the  management  of  ITU's 
development  sector.  It  will,  however, 
be  required  to: 

•Provide  views  and  recommenda- 
tions that  will  contribute  towards  the 
development,  expansion  and  efficient 
operation  of  telecommunications: 

•Help  in  raising  the  level  of  aware- 
ness of  decision -makers  of  the  impor- 
tance of  telecom rnunica lions  In  socio- 
economic development  of  nations; 

•Encourage  the  participation  of  in- 
dustry, telecommunication  operators 
and  service  providers,  bilateral  and 
multilateral  organizations  and  financ- 
ing Institutions  to  promote  telecommu- 
nications development  in  developing 

countries; 

•Assist  in  the  mobilization  ot  actions 
and  resources  for  pre -investment  and 
Investment  activities  in  the  field  of 
telecommunications; 

•Assist  in  the  preparation  of 
telecommunication  development  con- 
ferences, 

U.S.A.  From  Patrick  G.  Lehrman 
N9JPV:  The  June  issue  of  Radio  Fun 
ran  an  article  about  the  "School-to* 
School  OSO  Contest"  Many  schools* 
hams,  and  clubs  in  the  U.S.  and 
Canada  have  responded  to  that  arti- 
cle. The  contest  started  at  1200  UTC 
on  Octooer  5  and  ran  through  1200 
UTC  On  October  6.  1993, 

Please  send  photocopies  of  logs 
as  well  as  any  interesting  stories  to 
the  Westmont  Amateur  Radio  Club  by 
December  31,  1993.  at  125  S.  Grant 
St..  Westmont  IL  60559-1907  U.S.A. 
piiis  letter  described  the  contest  but 
arnved  too  late  to  be  included  in  the 
October  issue  before  the  contest. — 
AmieJ 


CANARY  ISLAND 

SPAIN 

Woodson  Gannaway  EA&/N5KVI 
Apartado  1 1 

35450  Sta  Madre  Guia  (GC) 
Islas  Canarias 
Espana 

Well,  the  Amateur  Radio  Congre 
held  in  Las  Patmas  last  tall  came  . 
great  We  had  hoped  for  more  fore 
participation,  but  about  the  only  forei\ 
ers  who  showed  up  were  the  vice  prt 
dent  of  the  French  amateur  radio  or 
nization  and  his  wife,  a  Portugut 
couple,  and  some  Russians  who  t 
sailed  here  in  a  Viking-type  ship  ft 
would  be  worth  a  story  in  itself)  so 
months  earlier.  There  was  a  wide  rm 
of  activities,  excursions,  and  Si 
which  they  pulled  off  with  the  usual  r> 
This  was  another  event  tn  which  a  gx 
time  was  had  by  all  More  recently,  u 
hosted  a  CW  contest  weekend;  III  hi 
to  get  up  that  hill  again  to  see  w 
they're  planning  next. 

In  a  previous  report,  I  mentior 
learning  to  make  Canary  knives  s 
could  know  what  i  was  talking  ab 
when  f  wrote  about  them.  I  suppi 
mat  is  a  worthy  motive,  but  it  certa 
doesn*t  guarantee  that  if  someone  t 
experience,  that  they  can  then  w 
clearly  and  correctly  about  a  partict 
subject 

tn  a  different  report,  I  mentior 

something  about  heroes  in  the  mod 

mold,  What  l  had  in  mind  was  her\ 

of  moral  courage  instead  of,  s 

physical  courage.  People  who  can 

spire  us  by  the  moral  nobility  they  * 

play  under  extraordinarily  difficult 

cumstances*  isn't  this  what  the  wi 

needs  today?  Certainly  not  more  < 

cient  soldiers,  as  noble  as  that  is 

der  certain  circumstances.  What  I 

thinking  of  is  people  like  Matthew  H 

sonr  who  accompanied  Peary  In 

achievements  In  the  Arctic,  W 

maybe  more  than  accompanf 

Peary  referred  to  him  as  nindlsp£ 

able,  more  of  an  Eskimo  than  som\ 

them,"  and  he  is  stilt  greatly  adm, 

by  the  descendants  of  the  Eskir, 

among    whom   he   moved.    "K 

Matthew"  he  was  known  among  th 

and  my  favorite  photograph  is  of 

holding  a  muskox  caff  in  his  arms  ( 

tional  Geographic  Vol  174  Nt 

September  1988,  p.  422), 

He  became  one  of  the  greai 
hunters  and  sled  drivers  of  all- 
stead  of  living  out  his  life  as  the  sh, 
cropper's  son  he  was.  There  is 
doubt  that  he  had  tremendous  ph 
cat  courage,  but  he  also  had  m 
more.  Loyalty,  humility— you  might 
joy  reading  his  story 

ISRAEL 

Ron  Gang  4X1 MK 

IQbbvtzUrim 

D.  Negev  85530 

Israel 

Packet  4X1MK  &  4Z4YUJSR. 

MOLE 

About  40  amateurs  were  preser 
Natanya's  Goldar  Hotel  lor  the  anr 
JsraeJl  Packet  Group's  meeting. 


Heterodyne  Headache  #14,226.5 

Get  fast  relief  with  a  Wh> lis,en  1tJ  «"r«rs? 

The  Maai^Notch  FIIut: 
-  is I'ulli  aukmialk> Ml* tunitiii is rictvssar\ . 


magic!/ Ilatch 

automatic  imtch  jiuIm  filter 


Magically  removes  alt 
heterodynes  caused  by 
tuners,  carriers,  CW, 
computer  RK1  and  tit  her 
similar  OKM! 


*  m<Ml>  installs  Fu-twetn  thf  r|g  and  an 
*  \U  rnjl  sfKitkrr  or  tittidphnfiw 

■  can  ht'  left  on  all  ihc  lime  white  uptrating 
SOL 

*  shows  filter  oprmriun  with  It*  2  color 

■  «llDW«ytHiiaiiurkunU5SBjiignaJiifidtr 
■  20  over  9  currirr. 

*  i-fi liiin->  12  V1X  — Ljsiiui Ij  jivnituhle From 
Ihv  uccessor*  Jiick  un  your  rig. 

SO  dn\  nKnie\  back  ^tut.mlc? 


Shipping  S  handling  S5.00 
Foreign  orders  $10.00 


j-Com    793  Canning  Pkw>     \  ictor  NY  14564    I716J  924-0422    FAX  (716ft  924-4555 
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Sell  your  product  in  73  Amateur  Radio  Today 
Call  Dan  Harper  today. .  .  1-800-274-7373 


24  HOUR      ELENCO  •  HITACHI  •  B&K  PRODUCTS    ^S 
SHIPPING  GUARANTEED  LOWEST  PRICES     j-mo^^ohcLj 


GUARANTEED  LOWEST  PRICES 


AFFORDABLE  -  HIGH  QUALITY 
2  YEAR  WARRANTY 


ELENCO  OSCILLOSCOPES 


i......,... 


Hitachi  Compact  Series  Scopes 

V*2i2  ■  20MHz  anal  T*ac» $3Bg 

S2MKJE.  Cafiors  5555 

ma 

:  ■ -i 

T49 


swhe.  dc  om«( 

40SWHI.  DC  C«l«f  


zaMhx.  DC  Qe»*f  _ 


STANDARD  SERIES 
S-1325  25MHz  $349 
5-1340  40MHz  $495 
5-T365   60MHJ   $649 


.rear    •  Tvsfnc 

■  mvSmmty  ■  S-imidPwh 

■  X-Y  Qpmmi  P  CvnptPie  Sewnise 

■  \ApBagt.  Time,  t  tnnjuir-ey  ditawrces  MWiyta 
on  CRT  Jfwu  tt)B  u&t  etqy iwfi  jS-1JB5aniyl 

■  Plus  nnjch,  much  inert 


DELUXE  SERIES 
$-1330  25  MHz  $449 
S-1345  40MHz   $57$ 
$-1360  60MHz  $775 


t  Dfttyec  Sw7c=  M  Dual  trot  i 

I  iLvoic  Sear  Fndw  ■  5!si-v.«c  nitre. 

I I  Am  itDOiitsnn  5  :adieurt 

I  flwi*t**n  CetT!]»ri#Tr  T«< 


;-*2S 
V-Bl 
V-E22 

V-42Z 
V-Z22 
V-«0 

V-605A  -  tifiMftzJJ?,  A.-  e-jrscr 

V-t090  ■  * OOMHi.  Ouai  Trac»  _ 
\M(M5A  -  TQOMHz.  0T,  w^cursar 
V-lOflS  ■  1 00  MHz.  QT,  wieurSOr_ 
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V-ttSO^  lSQMHi.  Gudd  'race  _ 
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rSt.23= 
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B&K   OSCILLOSCOPES 


21  £0  -  20MHz  Dual  Tract S36S 

2125  -  20MHz  Dtfartti  S««ep S539 

1541 B  -  4C«hi  Dull  Tm $695 

Z'$&  -  WMHz  Dla  Traca.  Deia^*i  S**«3. 

Dual  Tirna  3ise |9+9 


2100  -  lOOMHx  *>•*  Trace  Duo. 
2 S 22  A  -  20MHz  I  ZOM&'ft  Storage 


"mi?  Base, 

11.395 

SB?5 


digital  Capacitance  Meter 

p^pr  CM-1550B 

w  Binca 

B-        $58.95 


5^ 


/ICJi 


*  * 


-    «    ■     » 


Digital  LCR  Meier 
L  CM  801 

$125 


asrOac^ 


Ctffci  M  i  ewtr 
Cast  -pr  E»J 

by  Eltnco 


Quod  Power  Supply 


XP-580 
$79.95 

1?V^  >4 


V4  iPfl 


Sweep  Function  General  or 

*.iir,  Frc-^j.  Counter 

$239 

Elsnce 

Model  GF-QD26 

Sme.  Square  Triiirgle  Pulse.  Ranp 

2  la  2MH|.  Fj«  Co  ufltar   I  - 1 QMH  i 

i^ttnai  L'i«ir  1  Logic  S#tip 


Lecm  to  Build  end  Progrom 
Computers  wttti  this  Kit 


tw-sm 
$129.00 

by  Elenco 


cw 


Mult]  meter 
S39.95 


*  * 


Triple  Power  Supply     XP-620 

At itmoJed  $75 
Kftttfi 

2  la  '5V#  !A. 
ZW-i5V@  i A 
[ar4E»S0veu» 
Uadtifi  USA  6^  Eence  «.id£V03A 

u  t#  =«;«  'ttwesfer 


Function  Generator 
d Blox 

mm 

by  Elenco 
$28.95 

PrevitiM  a<ni,  Iningle,  squat* 
Kit  4tvtrrcin(llf2(DlMH£ 


Elenco  Wide  Bend 
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Official  1934 

SHORT  WAVE 
RADIO  MANUAL 


BUILD 

simple,  high- 
performance  old- 
tirne  shortwave  radios! 
All  of  the  secrets  are 
here:  the  circuit  diagrams,  parts 
layout,  coif  specifica lions,  construction  de- 
tails, operation  hints,  and  much  more! 

This  is  a  compilation  of  shortwave  con- 
struction articles  from  ''Short  Wave  Crarf' 
magazines  published  in  the  2Q's  &  30's.  It's 
wall-to-wall  "how-to." 

Included  are  CIRCUIT  DIAGRAMS,  PHO- 
TOGRAPHS, AND  DESIGN  SECRETS  of  all 
shortwave  receivers  being  manufactured  in 
1934  including  some  of  the  most  famous:  SW- 
58,  the  SW-5  nnhrif I  Box',  the  deForest  KR-1 , 
the  Hammariund  "Comet  Pro",  &  many  more. 

Also  included  is  a  new  chapter  snowing 
how  you  can  use  transistors  to  replace  harcP 
to-find  vacuum  tubes.  You'll  even  sec  the 
circuit  that  was  fashed  together  on  a  table  top 
one  night  using  junk  box  parts,  a  hatr  curler 
and  alligator  clips.  Attached  to  an  antenna 
strung  across  the  basement  ceiling  and  a  9  volt 
battery,  signals  started  POPPING  in  like 
crazy.  In  a  couple  of  minutes  an  urgent  mes- 
sage from  a  ship's  captain  off  Seattle  over 
1500  miles  away  was  heard  asking  for  a 
navigator  to  help  him  through  shallow  water! 

These  small  regenerative  receivers  are  ex- 
tremely simple,  but dotheyevcr perform!  This 
is  a  must  book  for  the  experimenter,  the 
survivalist  who  is  concerned  about  basic  com- 
munication, shortwave  listeners,  ham  radio 
operators  who  collect  old  receivers,  and  just 
about  anyone  interested  in  old-time  radio. 

Great  book!  Fun  to  read!  ONE  OF  THE 
BEST  old-time  radio  books  to  turn  up  in  years. 
Heavily  illustrated]  Order  a  copy  today!  8  1/2 
x  11  paperback  260  pages  —  only  $16.70 
postpaid!  Guaranteed!  Free  catalog  included! 

BIG  CATALOG! 

Discover  exciting  old  shortwave  books  from 
decades  ago!  Big  catalog  packed  with  how-to 
books  on  old  time  radio,  shortwave,  televi- 
sion, Teski  coils,  lightning  boll  generators, 
motors,  magnets,  unusual  science  projects 
and  equipment!  &  much  more!  Quality!  Write 
for  your  personal  copy  of  this  great  catalog! 

["^Technical  Books] 

Box  538-WB6,  Bradley  IL  6091 5      ■ 
1  Se nd  a  c o p y  of  Sh art  Wa ve  Radio  Manual, 


Enclosed  is  $16.70,  Chk,  MC,  Visa, 
Include  a  free  catalog  of  other  books, 
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opening  address  was  given  by  pioneer 
packeteer  Bentzi  4X1  lLf  while  Ihe 
Hannukah  candles  were  lit  by  Yankete 
4X1  AH,  I  ARC  President.  Further  talks 
on  subjects  related  to  packet  radio 
were  made  by  Yossi  4X6KJ,  I  ARC 
Chairman,  Naftaiy  4Z4RM,  and  "Di- 
mona  Danny*  4Z9DDA. 

The  Packet  Cluster,  which  shall 
soon  start  operation  on  144.675,  the 
4XNet  frequency  was  discussed  by 
4X1 IL,  4X1 GP,  and  4X1  DA.  The  first 
Cluster's  calisign  will  be  4X4BX.  in 
memorial  to  the  late  DXer  Sioma  Man- 
zari  4X4BX,  who  was  the  first  IARC 
chairman.  Hot  DX  information  will  be 
transmitted  to  all  Cluster  members 
who  have  left  their  packet  gear  on  the 
frequency  in  the  same  manner  as  in  a 
telephone  conference  call. 

Jim  4X1 RU  outlined  the  newest 
version,  5,14,  of  the  F6FBB  BBS  pro- 
gram, which  Is  installed  in  his  BBS 
and  requires  one  megabyte  of  com- 
puter memory,  Mail  from  abroad 
comes  through  4X1ASS  satellite  gate- 
way and  six  European  HF  BBSs.  Fea- 
tures of  the  new  software  are:  a  BBS 
data  base  which  completes  incom- 
plete addresses  automatically,  a  RE- 
JECT file  to  zap  undesirables,  and  an 
SR  {Send  Reply)  feature  that  automat- 
ically  addresses  according  lo  the  num- 
ber of  the  message  being  answered, 
Jim  also  reviewed  the  amateur  com- 
munications software  being  integrated 
into  the  Technion's  satellite  project, 
the  Techsat 

Peleg  4X1  GP  clarified  points  on 
proper  packet  operation  stressing  the 
inclusion  of  one's  own  packet  forward* 
ing  address  in  the  body  of  the  mes- 
sage, so  that  the  addressee  will  know 
how  to  reply  Recommended  operating 
parameters  for  the  TNC  dealing  with 
switching  time  and  delays  for  proper 
integration  Into  the  Net  were  dis- 
cussed. 

He  also  explained  the  TCP/IP  pro- 
tocol and  the  latest  improvements 
made  in  it.  Me  recalled  the  problem  of 
the  "hidden  station"  that  reduces  the 
through-put  in  the  system  to  18%  of 
the  capacity.  He  presented  a  solution 
where  a  commanding  station  will  work 
as  a  digital  regenerator  transmitting 
what  it's  receiving  simultaneously.  This 
wilt  raise  the  efficiency  to  56%  at  the 
cost  of  allocating  two  frequencies  to 
communication. 

Shlomo  4X1  AS  described  the  com- 
munications programs  (PG  and  PB) 
for  working  on  the  satellites  OSCAR 
16  (1200  baud)  and  OSCAR  22  (9600 
baud).  Messages  are  sent  in  the 
BROADCAST  mode,  and  the  satellite 
can  be  utilized  by  up  to  20  users  si* 
multaneousty.  If  20  are  already  con- 
nected, you  are  given  a  number  and 
must  wait  in  tine  until  your  turn  comes 
up,  The  satellite  transmits  10  seconds 
to  each  connected  Material  stays  in 
the  satellite  from  two  to  four  days  and 
the  local  directory  should  be  constant- 
ly updated.  If  the  requested  informa- 
tion is  not  received  in  the  present 
pass,  the  program  will  automatically 
request  it  again  when  the  bird  comes 
overhead  the  next  time  Files  arrive  in 
compressed  form  and  as  such  are 
84  73  Amateur  Radio  Today*  November,  1 993 


transferred  to  4X1  RU,  where  they  are 
unraveled.  There  are  25  satellite  gate- 
ways in  the  world.  Each  one  receives 
material  only  from  other  gateways  and 
Checks  the  satellite's  directory  if  there 
are  any  messages  for  it. 

All-in-all,  this  year's  Racketeers' 
meeting  was  a  fruitful  one,  giving  a 
good  forum  for  the  exchange  of  ideas 
and  furthering  the  advancement  of  the 
fast-growing  field  of  digital  communi- 
cations in  Israel  Looking  back  to  the 
inception  of  packet  in  Israel  a  mere  six 
yearn  or  so  ago,  the  growth  has  been 
amazing.  [Also  amazing  in  Jfte  rest  of 
the  woria  tooi—Amie} 

OKINAWA 

JAPAN 

David  Cowhig  7JBCBQ/WA 1LBP 

AmCon  Naha 

FBU  PSC  556t  Box  $40 

FPQ  AP  96372-0840 

Now  it  is  late  June.  The  plum  rain 
season  has  ended  and  we  are  moving 
into  Okinawa's  hot  season.  Soon  wilt 
come  the  Eisa  festivals  throughout  Ok- 
inawa  (July  and  August)  where  the  Ok* 
in  a  wans,  who  follow  the  ancestor-ven- 
eration religion  of  the  Chinese,  wel- 
come back  the  spirits  of  their  ances- 
tors for  a  three-day  visit,  Large  groups 
of  men  and  women  dance  in  fine  cos- 
tumes, some  carrying  drums  like  those 
shown  in  JS6ANO  Hokama-san's  QSL 
card,  The  instruments  and  distinctive 
rhythms  Of  Okinawan  music,  very  dif- 
ferent From  those  of  the  rest  of  Japan, 
owe  much  to  Indonesia.  Thailand,  Chi- 
na and  probably  India  as  well. 

When  Emperor  Akihito  and  Em- 
press  Michiko  visited  Okinawa  in  April 
they  passed  just  200  meters  from  our 
house  in  the  central  Okinawan  village 
of  Kitanakagusuku  on  their  way  to  visit 
some  handicapped  children,  Our 
neighbors  waved  Japanese  flags  as 
the  couple  drove  by  in  their  black 
limousine  and  helicopters  circled  over- 
head* Not  to  be  left  out.  my  children, 
Patrick  and  Frances  KD4BMJ, 
grabbed  Japanese  flags  and  waved 
them  enthusiastically  as  the  Emperor 
and  Empress  passed  by.  I  couldn't 
help  but  mink  what  a  wonderful  differ- 
ence 50  years  makes! 

One  theme  of  the  Emperor's  visit 
for  the  National  Arbor  Day  Celebration 
was  reconciliation  with  the  Okinawan 
people  who  had  suffered  terribly  at  the 
hands  of  the  Japanese  Imperial  Army 
Today,  as  they  do  every  June  23,  Oki- 
nawans  remember  the  200,000 
Japanese.  Americans,  and  Koreans 
who  died  here  in  1945.  The  Oki- 
nawans  plan  to  dedicate  a  memorial 
on  the  50th  anniversary  of  the  Battle 
of  Okinawa,  which  will  have  the 
names  of  ail  the  soldiers — Japanese 
and  American — who  died  in  the  battle. 
In  the  words  of  Jana,  the  17th  century 
Ryukyu  Kingdom  statesman,  "inochi 
da  takara"— life  is  treasure." 

During  a  mid -May  trip  to  Yonaguni, 
the  westernmost  of  the  Japanese  is- 
lands and  home  of  the  world's  largest 
moth  (wingspan  up  to  24  cm!),  my  ef- 
forts to  reach  Taiwan,  just  80  miles,  on 
2  meters  failed  but  I  met  island  physi- 
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Photo  A  QSL  card  ofJSGANO,  showing  dancers  welcoming  back  the  spirits  c 
their  ancestors. 


clan  Masaki  Akamine  JS6GNM,  his 
wife  Mimako  JS6KHO  and  their  two 
chirdren.  The  Okinawa  Prefectural 
government  assigns  Akamine-san  to  a 
new  outlying  island  every  two  years, 
He  fikes  islands  so  he  started  his  as* 
Signment  on  Yonaguni,  population 
1800T  in  May  1&93+  I  met  JS6GNM  on 
the  80-miies-distant  439,33  MHz 
JR6YI  Ishigaki  island  repeater  but 
soon  switched  to  2  meters  simplex 
and  then  the  eyeball  mode  since 
Akamine-san's  home  (and  clinic)  was 
just  50  meters  from  my  minshuku 
(Japanese  traditional -style  hotel)  The 
Akamines  took  me  on  a  tour  of  the  is- 
land while  I  worked  in  Honshu  using 
his  3  watt  Mizuno  21  MHz  SSB  handie 
talkie,  We  finished  the  evening  in  a 
restaurant  run  by  Yonaguni  Mayor 
Tsuimaji's  family — named  the  White 
House,  naruhodo  (that's,  of  course,  In 
Japanese). 

Yonaguni  lives  by  raising  beef  cat- 
tle, growing  sugar  cane  and  vegeta- 
bles, fishing,  selling  the  local  awamori 
rice  liquor  (at  60%  alcohol  the 
strongest  brew  In  all  Japan),  and 
tourism,  Yonaguni  enjoyed  a  brief 
boomtown  era  (the  island  population 
hit  12,000  in  1947)  as  Japan's  Wild 
West  just  after  World  War  IL  Enterpris- 
ing smugglers  liberated  goods  from 
the  US  military  PX  for  cheap  Taiwan 
rice  which  they  could  self  for  a  700% 
profit  on  the  Japanese  black  market, 
[More  next  month!— Amie] 

PHILIPPINES 

Lorenzo  D,  Gaston  DU1CHD/6 

P0B0X27 

G1t6  Silay  City  Atey,  Oca 

Philippines 

Amateur  Radio  licenses  in  the 
Philippines  are  issued  by  the  National 
Telecommunications  Commission 
(NTC).  NTC  is  under  the  Department 
of  Transportation  and  Communica- 
tions (DOTC).  NTC  is  headed  by  one 
commissioner  and  assisted  by  three 
deputy  commissioners.  The  NTC  is- 
sues Amateur  Radio  Licenses  and  Ra- 
dio Amateur  Operators  Certificates 
with  a  maximum  effeclivity  period  of 
three  years. 

There  are  four  classes  of  amateur 
radio  licenses  in  the  Philippines;  Class 


A,  B>  C.  and  D, 

Class  A  licensees  have  full  priv 
leges  and  their  authorized  static 
power  output  is  limited  to  2  kW  PE 
SSB  or  1  kW  CW,  Class  A  licensee 
who  have  operated  for  at  least  fiv 
years  as  Class  A  are  qualified  to  be  e 
ther  appointed  as  club  statio 
Trustees  or  deputized  by  the  NTC  a 
Amateur  Radio  Inspectors  or  bott 
Class  A  licensees  are  assigned  D 
prefixes,  bul  they  are  also  given  oni 
one  option  to  change  the  calisign  prf 
fix  from  DU  to  either  4D,  4E,  or  4F  P 
club  stations  are  required  to  have 
(qualified)  Trustee.  Licenses  to  ope 
ate  repeaters  are  only  granted  to  du 
recognized  amateur  association: 
clubs,  or  societies.  All  club  statior 
and  their  repeater(s)  have  the  sam 
calisign  and  are  assigned  DX  prefixes 

Class  B  licensees  are  not  auth< 
rized  to  transmit  on  the  160  metf 
band.  Operation  on  20  meters  is  a 
lowed  except  on  the  segment  froi 
14.100  to  14.275  MHz.  Operation  c 
all  other  bands  and  modes  are  a 
lowed  and  authorized  station  powt 
output  is  limited  to  1  kW  PEP  SSB  * 
500  watts  CW,  All  Class  B  license* 
are  assigned  DU  prefixes. 

Class  C  licensees  are  authorized 
transmit  on  all  modes  on  40,  15,  1 
and  2  meters  only.  Authorized  static 
power  output  is  limited  to  200  wat 
PEP  SSB,  100  watts  CWt  and  1C 
watts  on  2  meters.  All  Class  C  I 
censees  are  assigned  DU  prefixes. 

Class  D  licensees  are  limited  to 
meters  Only  (all  modes)  and  100  wat 
power  output.  All  Class  D  license* 
are  assigned  DY  prefixes  (DY-prel 
QSL  cards  are  not  valid  for  the  UN-C 
Award  or  any  other  award  so  plea! 
do  not  contact  or  send  a  OSL  card 
a  DY-orefix  station  on  any  band  exce 
2  meters,  just  in  case  you  hear  one. 

A  "Radio  Amateur  Operator  Certi 
cate"  is  a  certificate  of  authority  issui 
by  the  NTC  to  a  qualified  person  wf 
has  passed  an  appropriate  amate 
radio  examination.  This  certificate  a 
thorizes  the  holder  to  operate  any 
censed  amateur  radio  station  of  an  a 
prop  hate  class  as  indicated  in  the  cc 
tificate. 

Next  month  I  will  cover  the  reoipr 
cai  licensing  in  the  Philippines,  73!  | 


Chassis  Kits 

Cabinet  Kits 

Assembled  Cabinets 

Slope  Box  Kits 

IMF  &  VHF  Antenna 
Power  Divider  Kits 


Rack  Shelves 

Rack  Equipment  Cabinets 

Antenna  Grounding  Kits 

Tower  Mounted  Box  Kits 
Dipole  Hangers 
Other  enclosures 


Small  sheets  Aluminum  and  Brass 

Charles  Byers  K3IWK 

5120  Harmony  Grove  Road,  Dover,  PA  17315 

Phone  717-292-4901 

Between  6PM  and  9:3GPM  EST.  Eves. 
"ChsintHjtofship  Available' 
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Have  your  own  repeater  or  link  system! 
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Includes  llurjjdiKJ  Limcoui  limcr^  Passive  audio  inter  I'jkt  l't>r  clean 
audio.  Only  4.5"  «  1.5"  n  I.S"  and  choio:  oM2  VDC  [>r*JV  butlcry 
pQWCr  <  please  sped  l>  when  ordcrinpi.  ORDER  BRI-2  SSO 
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BATTERIES 

Nickel-Cadmium,  Alkaline,  Lithium, 
Seated  Lead  Acid  For  Radios,  Computers, 
Etc,  And  All  Portable  Equipment 

YOU  NEED  BATTERIES? 
WE'VE  GOT  BATTERIES! 

CALL  US  FOR  FREE  CATALOG 


E.H.YOST  &  CO. 


7344  TETIVA  RD 
SAUK  CITY,  Wl  53563 

(608)643-3194 
FAX  608-643-4439 


CIRCLE  114 OH  REAPER  SERVICE  CARD 

The, Best  Value 

lA 
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MAX 
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System 


Ground  Plane  25.95 
3  Element  Quad  39,95 
5  Element  Quad    59.95 


Antennas 


1-800-487-7539    ORDERS 
Master  Card  &  VISA  Accepted 


K»-2S1-8S92       INFO 
S08-76B-7AB6       FAX 


US  Shipping  S4  00 
MA  add  5% 


>nd  Orders  To:   Cellular  Security  Group 

4  Gerring  Road 
Gloucester,  MA   01930 


TRANSISTORS  AND  TUBES 
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PARTIAL  LISTING  OF  POPULAR  TUBES  AND  TRANSISTORS  IN  STOCK 


ECG340 

S3  95 

MRF497 

S1B.75 

25C1947 

SS75 

M57729 

f79  9S 

872A  S.S. 

$29.95 

MGF1302 

795 

MRF515 

2.90 

2SC1955 

900 

M57732L 

32  95 

5894 

73  95 

MGF1402 

2170 

MRF555 

3.50 

2SC19S9 

2.65 

M57735 

69  95 

51466 

1495 

MRF134 

1800 

MRF559 

2.25 

2SG1970 

2.45 

M57737 

49,95 

Mated  Pr. 

34.95 

MRF136 

21  00 

MR  FSB  6 

250 

2SC1971 

4  BO 

M57739C 

53.25 

8146B  GE 

24.95 

MHF137 

24.00 

MRF629 

4.25 

2SC202S 

3.49 

M57741  L,M,H 

57  70 

Malch  Pr, 

54.95 

MHH40 

69,00 

MRF630 

4.75 

2SC2029 

3.50 

M57745 

8995 

G550A 

CALL 

MHF141 

84.&0 

MHF&41 

1995 

2SG2053 

1,20 

M57762 

79.95 

7289 

69.90 

MRF141G 

190  00 

MRF644 

23.M 

2SC2075 

243 

tV)57765M 

02  93 

7360 

39.95 

IflflFISO 

67  50 

MHF546 

24.75 

2SC2094 

1595 

M57787 

56.95 

7550 

1895 

MfiFlSOMP 

US  75 

MRF54B 

29-95 

2SC2097MP 

6190 

M57788M 

104  85 

7581  KT66 

17.95 

MRF151G 

168  50 

MRFS43 

35.00 

2SC2166C 

175 

M57791 

84  95 

3072  (1) 

7B.B0 

MR  F 174 

69.90 

MRF84G 

mm 

2SC2221 

8  25 

M57792 

OBBQ 

8417  GE 

CALL 

MRF175GU 

1&5  00 

MRFS47 

39  70 

2SC2237 

9  30 

M57796MA 

34  95 

856OAMOT0 

12495 

MRF175GV 

149  50 

MRF9Q1 

150 

2SC2209 

11.95 

M67705M 

47  90 

B560AS  El 

149  95 

MRF221 

12  00 

MRF966 

4.75 

2SC2290 

1595 

M67715 

59  95 

8873  El 

349  95 

MRF224 

1775 

MRF1945 

15.00 

2SC2?90MP 

37  95 

M6772B 

12B.60 

8875  El 

329.95 

MRF237 

4.40 

SRFZ07? 

1375 

2SC2312C 

5,50 

M67742 

109  85 

2C39A 

59.95 

MRF23& 

14.95 

MRF3417 

CALL 

2SC2395 

2595 

HB774B 

39  90 

3-5002  flF 

89.95 

MRF239 

1b  ai 

SRF3662MP 

56.50 

2SG2509 

1085 

MB7749M 

44. 4  D 

3-500Z-MP  RF 

189,95 

MRF240,  A 

1550 

SRF3749 

CALL 

2SC2630 

24  95 

MHW  SFRIES 

CALL 

3-50D2  El 

148  80 

IYiftf2d5 

3200 

SRF3795MP 

3900 

2SC2540 

21  90 

SC  SERIES 

CALL 

3-500Z  AMP 

148  30 

HRF247 

26  95 

SRF7000 

CALL 

25C27S2 

34.75 

PF0011 

69  95 

3-50QZG  fiF 

109.95 

MRF26D 

11  W 

2N3553 

205 

2SC2783 

S4.B5 

WIDEBAND  HYBRIDS 

Malch  Pr  RF 

229  95 

MRF26? 

12.75 

2N3771 

3.35 

2SC2B79 

17  9G 

MWA110 

$095 

3-10002  El 

CALL 

MRFZ&J 

1345 

2N3865 

1.25 

2SC2879MP 

44  95 

MWA120 

7.10 

4-40DC  El 

179.95 

MRF317 

57  7U 

2N404S 

16.95 

2SC2904 

34  95 

MWA130 

7,25 

4-1DD0A  El 

CALL 

MRF327 

62  DD 

2 N 4427 

1.25 

2SC2^fl5 

39  50 

MWA230 

740 

4PR1000A 

CALL 

MRF329 

&9  9C 

2N5109 

1.75 

2SC31D1 

&95 

TUBES 

3CX100A5 l#f 

59  90 

MR  f  33  8 

53  95 

2N5179 

1.25 

3SR121Y 

395 

&CA7£L34 

CALL 

3CX40QA7EI 

32975 

MRF392 

107  70 

2N5599 

13.00 

3SK125 

3.95 

6CL6 

$9  75 

3CX400A7f#f 

279.95 

MRF4Z1 

22.95 

2N5591 

1150 

3SK174 

395 

12BY7A 

11,75 

3CX4D0U7  El 

465D0 

MRF422 

3A.O0 

2N5945 

moo 

J310 

1  50 

12JB6GE 

CALL 

3CX800A7  El 

319.95 

MRF422MPKEN    92  50 

2 N 5946 

15.00 

MB8719 

6.35 

5720  RF 

49.95 

3CX1ZD0A7EI 

42450 

MRF427MP 

4000 

2Nfi0SO 

12,95 

TA7205AP 

2.25 

MalthPr  RF 

11495 

3CX1500A7EI 

639  95 

MRF433 

1220 

2NBDB1 

12.95 

TA7222AP 

300 

807  PI 

1095 

3CX1500A7{#) 

479  00 

MRF433MP 

32,00 

2NS082 

14.35 

OUTPUT MODULES 

810  PL 

99  50 

3CX30OOA7  El 

739  50 

HRF4&D 

13  50 

2N5Q53 

1435 

MUM 

$46.70 

811ARF 

1396 

4CX2S0B 

89  95 

MRF4S4 

1454 

2N50B4 

14.35 

SAVE 

mm 

Match  Pi 

34M 

4CX250R 

99.35 

MRF4S5 

1095 

2SA1012 

1.30 

SAV7 

39.95 

Malth  Set  3 

52  35 

4CX30DA  • 

99  95 

MFF4&5A 

11.95 

2SB754 

2.50 

SAV12 

19.95 

B11ARGA 

CALL 

4CX350A  F 

CALL 

MRF458 

17.95 

2SC741 

5.90 

SAV17 

69  70 

812A 

2295 

4CX1000A 

389  95 

WRF47& 

925 

ZSC13Q7 

CALL 

M5771DA 

4990 

813  RF 

34  95 

4CX15QDB  El 

739.00 

MRF476 

5  DO 

2SC1419 

295 

M57714 

54.50 

B33ARF 

84.95 

4CX250O- 

CALL 

MRF477 

11.95 

2SC1729 

17.95 

M57719N 

54.95 

833C  RF 

89.95 

4CX3500- 

CALL 

MRF48S 

CALL 

25C1945 

6  65 

M57726 

74.95 

866AS  S 

16  95 

4GX5000A 

995-00 

MRF492 

1595 

2SC1946A 

19.95 

MS7727 

69.95 

866AM  V 

29.95 

5CX1500B 

CALL 

MINIMUM 

MV  El  ■ 

i  Eiitmc.  a 

=  PsmaLabs 

RF  z  RF  PARTS  CO      Note  {*)  *  HrcikStf  ei  Boited  £imx/Aniptr»t 

HUI VI I  ¥  I W 

-iTti^ll 

frramy  12 

month   3  000  NOuri  on  Pen 

U.  RF  PARTS  AE11 

nactrmsn 

lfllTXjtilOfS 

ftOJlfft    L 

ORDER  S^u 

Pnce  &  awfal 

w.-iysutoec 

ttocr&tggjnttiouttWtCE' 

Quantity  Pnano  A&dibte 

SHIPPING  METHOD  &  CHARGES  MHHUM  ORDER  $20  DO 

BEST  WAY      UPS.  ORDERS  RECEIVED  BEFORE  4  p  m  PST  |7  p.m. 
EST!  SHIPPED  SAME  DAY  BY  UPS 

Fcdsra*  Express  /  Aifborna  f  DHL  /USPS  wtmo  available. 
GROUND  SERVICE:  3-7  working  cays  [max  \  depending  on  desina!ipn. 

$4,50  minimum.  Add  $.50  per  pound  above  2  pounds-. 
3-DAY  SELECT  GROUND  SERVICE:  UPS  ORANGE.  S5 .50  minimum 

Add  $  75  Lie-  DQunj  atwv«  2  lbs. 
2-DAY  AIR  SERVICE;  UPS  BLUE.  T  :o  •'ntni'nuFn  Add  Si. 00  Mr  pound 

above  2  pounds  FeCcrji  E  or  ess  ?  so  avaitable  at  same  cr$ig* 
NEXT  DAY  DELIVERY  UPS  RED  f 


CAMAD-A  S:  : 
CALIFORNIA 


VISA 


wwr-  A5ilorsft«uP0 
3  EorSMjrtayttovefyidd  ItOJO 
•urr  smpp  ^^ijnjtag  cwijk  vq  to  1 1s  for 
fate  caifor^BijH 
is  add  appfoptafe  sales  tax 


PAYMIMT  METHOD 

PREPAD  with  ctwdt  w  money  ontef  Peisotal  checto  mosi  tiavf 
repi^tc  address  antJ  are  limfled  to  $40.00  Cr«ks  relufrw)  for 
.nsuflicieni  lunds  will  be  subject  to  a  S2O.O0  charge 
Any  uvGrpavmenl  will  be  fetiirnedl 
tf ISA/MASTERCARD  accepted, 

C.O.D.:  Add  54  50  UPS  charge.  Cash.  Cashiers  Check,  fotoriay  Order  or 
Pre-approved  Company  Check  cwy 
RloCO.D.to*!    ■      i-'-     awloRir:o.'C3n3aa 
FOflFJGN:  Bank  check  drawr  on  U  S  Banc  or  VISA '  M  C 
WIRE  TRANSFER  Contact  is  for  account  inTorntatiorJ. 

9  fans  *rt*ost  crEdM  has  btci  pr^ioprpv^l 
pstratkmts  often  avai<aa«  Ad^se  r  oesrea 
i  Atf  sfiiprf-em  ter  srnal  orders  of  p*ts 


OPEN  ACCOUNT 
FOREIGN:  fosoara 
SHAU  PACRfT;  i 

S100C  uc  *o8o/ 


AIR  PARCEL  POST  FED  EX'DHLUPS     ^ailatiE 


Monday  -  Friday  7:00  a,m.  -  5  rj.m.  PST  /  10;DD  a,m.  -  B  p.m.  EST 
♦  EXPORT      -O.E.M.       -SERVICE      *RSD      •  AMATEUR       •  MARINE 


MostQfCcfd 


ORDERS  ONLY 


1-eOO-RF-PARTS 
1-800-737-2787 


NO  TECHNICAL 


MAIN  ORDER  LINE      619-744-0700       DELIVERY  INFORMATION 


CUSTOMER  SERV.      61 9744-0750       TECHNICAL  & 
OR  WARRANTY    (10  a.m.  -4  p.m.  onty)    APPLICATIONS 


FAX       619-744*1943       FAX 
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Special  events 

Ham  Doings  Around  the  World 


NOV  7 

KAUKAUNA,W1  The  Fox  Cities  ARA  will 
hold  a  Ham  and  Computer  Fest  at  the 
StarMe  Club  VE  Exams.  Talk-in  on  146,76 
(CTCSS  107,2  Hi).  For  details,  contact 
Dan  Vaneventioven  N9LVS,  24  W  E.  New- 
terry,  Appleton  Wt  54915.  Tel  (414)  739- 
5101.  VE  Exams,  contact  Larry  Siebers 
KD9IA  (414)788-3823. 

NOV  13 

MONTGOMERY,  AL  The  Montgomery 
ARC  mi  host  the  1 6th  annual  Montgomety 
Hamfest/ComiHJter  Show  in  Garrett  GoDse- 
um  at  the  South  Alabama  State  Fair 
grounds  on  Federal  Dr.,  Irom  B  AM-3  PM 
CST.  VE  Exams  start  at  8  AM.  Talk-in  on 
146.24/84  (W4AP),  Ragchew  on 
146.32/92  (with  phone  palch,  *upttdawn}, 
U77WAB.  449,507444.50.  Sperial  Rales: 
Days  km,  (205)  26&9611,  Coliseum  Motel, 
(205)  265-0586  Of  (800)  B7&6835,  or  Best 
Western  Regency  inn,  (205)  260- 
0444/(800)  526-1234.  Contact  Hamfest 
Committee*  C/Q  Mf  Diane  Dr.,  PrattviifeAL 
36066,  or  phone  Jiggs,  (205)  365-0380. 
FAX  (205)264-1150. 

PLYMOUTH,  MA  The  Mayllower  ARC  will 
hosi  a  Ftea  Market  al  the  Plymoulh  Memo- 
rial Hall  Bldg.  in  Ptymouln  Center  (RT3A). 
from  9  AM-3  PM,  Wafk4n  VE  Exams,  Talk- 
in  Oft  446.625-  and  14655  Simplex.  For 
Flea  Market  into,  call  Jon  WSlK,  ($08) 
746*0162  Of  Jim  NM1F>  (508)  747-2224 
eves.  For  exam  into,  call  Bob,  (508)  747* 
6022. 


NOV  13-14 

FORT  WAYNE,  IN  The  Fort  Wayne  Ham- 
fest/Computer  Expo  and  1993  trxfiana  AR- 
RL  State  Convention  will  be  hosted  by  the 
Alfen  County  AR  Tech.  Soc,  Inc.,  at  the 
Allen  County  Memorial  Coliseum  Expo. 
Times;  Sat.  9  AM-4  PM:  Sun.  9  AM-3  PM. 
VE  Exams,  Forums,  Meetings.  Talk-In  on 
146.80-  Fortabte  info  call  (219)-483-6305. 
For  details,  cali  (219)  484-3317 

NOV  14 

BRANFORD,  CT  The  SouthcentraJ  Conn. 
ARA  will  hold  its  14m  annual  Rea  Market 
at  the  Branford  Intermediate  School,  185 
Damascus  RcL,  starting  at  9  AM.  VE  Ex- 
ams—reservations musl  be  mailed  to  be 
received  before  Nov,  1st,  Talk-in  on 
146.01/61.  For  details,  call  Brad,  (203) 
265-9983.  24  hrs.  Mail  reservations  with 
SASE  to  SCARA.  P.O.  Box  705,  BmntOfti 
CT 06405-0705. 

CHICAGO,  IL  The  Chicago  ARC  wiD  hoW 
Ihe  Fall  Ham  Auction  at  I  he  DeVry  tnst.  of 
Tech.,  3300  N.  Campbell,  starting  at  12 
noon,  until  all  is  sold.  Door  opens  al  10  AM 
for  inspection  of  items. 

NOV  20 

BILLEfilCA.  MA  An  Amateur  Radio  and 
Electronics  Auction  will  be  held  from  11 
AM-4  PM  at  Bull  HN,  300  Concord  Rd- 
Talk-in  on  147.12  Seller  Check-in  at  9:30 
AM.  Item  inspection  al  10  AM.  Sponsored 
by  BULL  HN  1200  RC  and  Waliham  ARA. 


Ustings  am  free  of  charge  as  space  permits.  Please  send  us  your  Special  Event 
two  months  tn  advance  of  the  issue  you  want  it  to  appear  in.  For  example,  it  you 
want  it  to  appear  in  the  January  issue,  we  should  receive  it  by  October  37 <  Provide 
a  clear,  concise  summary  of  the  essential  details  about  your  Special  Event.  Chech 
Special  Events  File  Area  #Tt  on  our  BBS  (603-924-9343).  for  listings  that  were 
too  late  to  get  into  publication. 


Contact  Eliot  Mayer  WtMJ>  (508)  851* 
0183 

HOLLAND,  Ml  Tlie  3rd  annual  Westshore 
Hamfest  will  be  held  by  the  Holland  ARC . 
at  Holland  Christian  H.S..  956  Ottawa 
Ave.,  from  8  AM-2PM  VE  Exams.  Make 
reservations  early.  Contact  Joe  Campbell, 
(616)  772-4928  alter  6  PM  or  mail  reserva- 
tions to  Westshore  Hamfest,  c/o  Joe 
Campbell,  10413  Normfieid  Dr.,  Holland  Ml 
49424,  Talk-in  on  147.06+ 

NOV21 

BENSON,  NC  The  Johnston  ARS.  Inc., 
will  hold  its  annual  ^Jarstesl"  at  the  Ameri- 
can Legion  Complex  from  9  AM-4  PM. 
Contact  Bit!  Lambert  AK4H,  891  7  NC  50 
N.t  Benson  NC  27504.  Tel  (919)  894-3352 
eves.  7PM- 10  PM, 

WASHINGTON,  PA  Washington  Amateur 
Communications  (W.A.  COM)  will  hold  Its 
6th  annual  Tn-  State  Ham  test/Computer 
Fair  from  8  AM-3  PM  at  Chartiers-Hous- 
ton  KS.  VE  Exams.  Talk-in  on  145,49- 
W3CYO/R,  Contact  TeC  Lockman 
WB3BZK  (412)  222-6473:  Buss  Burhenn 
N3NELt  (412)  222-4037;  or  FAX  (412) 
258-8342  Or  write  W.A.  COM,  P.O.  Box 
1336,  Washington  PA  15301 

NOV  27 

EVANSVILLE,  IN  The  ALL  NEW 
E  vans  vi  lie  Winter  Ha  mi  est,  sponsored  by 
EARS,  will  be  held  at  the  Vanderburgh 
County  4-H  Center,  Highway  41  (just  north 


of  Evans vilte).  Doors  open  at  8  AM  Cor 
tad  Beverly  Hensiey  KA9PQG,  (812)  47i 
574  r.  Talfc'in  on  145.150  in  Evansvifle  an 
146.925  in  Vincennes.  Send  reservation 
to  EARS,  1506  S.  Parker  Dr.,  Evansvitte  I 
47714. 

NOV  za 

WHEATON.  IL  IL-GMRS  of  Illinois.  In< 
will  hold  I  heir  annua!  "Wmteriesf  from 
AM-1  PM  at  the  DuPage  County  Fai 
grounds  in  Wheaton,  Call  (708)  690-149. 
or  write  GMRS,  2077  Wr  Roosevelt  Re 
Wheaton  IL  60187. 

DEC  4 

NORTH  OLMSTEAD,  OH  The  Nort 
Coast  ARC  will  hold  Iheir  Fall  Hamte: 
from  6  AM-2  PM  al  Saint  Clarence  Churd 
30106  Lorain  Rd.  Electronics  Computer 
Talk-in  on  145.29  and  224  76  Rptrs.  Con 
tact  Dan  Sarama  KB8A.  NCARC  Pre* 
dent.  (216)  267-5083,  or  Rick  Mac 
N8VKE,  (216)  483  4818,  also,  NGAR 
Packet  BBS  N08M. 

SPECIAL  EVENT  STATIONS 

NOV  4 

CLINTON,  NC  The  Sampson  County  Afl 
will  operate  K40AR  from  the  Sampsc 
County  Expo.,  from  17OOZ-2400Z:  low. 
portion  d  Ihe  General  bands  For  a  certi 
cafe,  send  QSL  and  SASE  to  SCARS,  Pj 
Box  64,  Clinton  NC  28328. 


DR-592T  DUAL  BAND  MOBILE 

45  WattS/2M  (FLje  137-1 73/Tx  144- 146 ).  35 
WattS/440  (Rx  410-470/Tx  440-450)  Head  can  be 
remoted  up  to  16  feet  From  radio  with  optional  EDC- 
20,  Cros5*Band  Repeater  can  be  turned  on  and  of  I 
remotely,  frequencies  can  be  changed,  all  from  your 
HT  (DR-592T  requires  EJ-8U  for  HT  Remote 
Control).  30  Memories  4-10  additional  aulomatic 

repeater  memories  ■■  2  call  channels.Tone  Encode,  remote  eontrol/DTMF  encode 

mi  crophone  included . 

Options  EJ8U  DTMF  Decoder     S4X95  EJ74J  Tone  Squelch  5S2.9S 

EDC-1 9  9-R  Remote  Kit  $35.95  EDC-20  1 6=R  Remote  Kit  539*95 


DJ-560T  Dual  Band  HT 

2M  (Rx  130-174/Tx  144-148), 
440  (Rk  400-520/Tx  440-450). 
40  Memories  +  2  call  chan- 
nels.Tone  Encode  and 
Decode. DTMF  Encode  and 
Decode,  Paging  &  Scanning 
Functions.  Auto  Power  Off 


DJ  1 62TD  2  Meter  HT 

2M  (Rx  137-174/Tx  144-148).  20 
Memories  +  Call  channei.  DTMF 
Encode  and  Decode. Tone  En- 
code (Decode  W/EJ6U)  Paging 
functions,  Scanning,  etc  Comes 
with  AA  Cell  Battery  case,  see 
below  for  Nicad  Packs/ Charges 


fnets?*?- 


Opfl'orml  Battery  Packs  for  DJ-56Q  &  DJ  tG2-TD 
EBP*  ION  72V  x700M  AH  Qrity  S25Q0!! 

EBP-1 0W  A/1 2NA  can  bo  used  with  Ihe  EDC37  Smart  Charger  or  wati  chargers 
EBP-10NA  TZVx  700MAH  Only  $45.95  EBP-12NA  12V  k  7O0MAH  only  S59.9S 
EDG-iT  chaiger  for  EBP-10N/NA  or  EOC-ia  wall  chaigot  lor  E0P-12A  S15,9S 

These  are  seme  of  rhr  twsi  d?eb  of  all  time,  wtiere  can  you  lind  abrand  new 
2W440  Wcbie  tor  undc*  S&00.00  wrth  afl  iheses  tealuf«.  Duaf  Band  HT  lor  under 
S300.  or  2  Meter  HT  tor  under  S2001 

To  order,  send  check  or  money  orde;  with  SS50  tor  shipping,  along  with 
your  shipp  ng  address  {sorry  no  US.  Post  Office  Boxes.  UPS  will  not 
de fiver)  and  Telephone  number  to; 

Joe  Brancato 
THE  HAM  CONTACT 
PO  Box  3624,  Dept  73 
Long  Beach,  CA  90S03 

CA  R«dertf4  Add  8  U4%  Sales  Tan.  Carwtan  Resdmtt  pltMe  send  U  S  Money  Order  +  Si  7, 10  for  shipping 

i  yow  wish  mote  in'csrr^ioo  pteas*  send  a  SASE  to  Ihe  above  addru*   F«  COO  orders  eafl  |S1Q>4^3^Seec, 
autude  of  CA  ca9  |300)933-HAM4  ani  teav*  a  message 


EVERY  ISSUE 
Of  73 

on  microfiche! 

The  entire  run  of  ^  from  October,  1960 
through  last  year  is  available. 

You  can  have  access  to  the  treasures  of 
73  without  several  hundred  pounds  of 
bulky  bacfe  issues.  Our  24x  fiche  have  98 
pages  each  and  will  fit  in  a  card  file  on 
your  desk. 

We  offer  a  battery  operated  hand  held 
viewer  for  $75,  and  a  desk  model  for 
$220.  Libraries  have  these  readers. 

The  collection  of  over  600  microfiche,  is 
available  as  an  entire  set,  (no  partial  sets) 
for  $285  plus  $5  for  shipping  CUSAJ. 
Annual  updates  available  for  $10. 

Your  full  satisfaction  is  guaranteed  or 
your  money  back.  Visa/MC  accepted. 

BUCKMASTER 
PUBLISHING 

"Whitehall" 

Route  4,  Box  1 630 
Mineral,  VA  23117 

703-894-5777 
800-282-5628 


CIRCLE  384  ON  READER  SERVICE  CARD 


CIRCLE  168  ON  READER  SERVICE  CA 
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NOV  6-7 

OLTON,  VT  Tho  Central  Vermont  ARC 
iJI  operate  the  Vermont  Girl  Scout  Council 
E  Siation  WiBD  from  the  Bolton  valley 
esort,  1700Z  Nov.  6IJV02O0Z  Nov.  7th 
req,:  14.233,  7.233,  3.A65  MHz.  For  a 
pedal  Event  QSL  card,  send  QSL  and 
ASE  ta  CVARC/VGSC  Special  Event 
0,  Box  674,  Montpelier VT 05602-0674. 
EW  HAVEN,  CT  The  South  Central  CT 
RA  will  operate  W1GB  14QGZ  230GZ  to 
jmmemorate  the  operation  of  the  first 
tephone  switchboard  in  the  U,S.  Opera- 
^n  will  te  m  the  General  40  and  20  meter 
^>bands.  For  a  certificate,  send  QSL  and 
9T  x  12"  SASE  to  Bruce  Tore/to  AA1BX, 
94  Dogwood  fldt  Orange  CT 06477. 

NOV  8-11 

UELPH,  ONT.p  CANADA  SE  Station 
G3W  will  operate  on  10,  15,  20,  40  and 
3  meters  as  an  In  mernoriurri"  for  the  fall- 
i  of  bolli  Wofld  Ware  Operation  will  be 
}  AW-5  PM  EST  each  day.  with  a  minute 
silence  at  the  11th  hour  of  the  11th  day 
the  nth  month.  For  a  QSL  card,  send 
le  IRC  or  Canadian  Postage  on  BASE  to 
G3W,  cfo  VE3ZMf  P.O.  Box  1305, 
uelph,  Ontario,  Canada  N1H  6N9< 

NOV  11-12 

LBUOUEHQUE,  NM  The  Albuquerque 
3C  will  operate  WB5MII  from  17QGZ  Nov, 
th-l700Z  Nov.  12th,  to  commemorate 
jterans  Day,  The  Station  is  located  at  the 
jterans  Administration  Medical  Bldg,  For 
certificate,  please  send  a  QSL  and  a  9"  x 
r  SASE  to  AARC,  P.O.  $ox  11853,  Alow 
terqueNM  87192. 

NOV  13-14 

iARLOTTE,  NC  Mecklenburg  ARS  wiJt 
-erale  W4BFB  from  1400Z-2400Z  Nov. 


13th,  and  180QZ-24QGZ  Nov.  14th,  to  cele- 
brate the  2nd  Anniversary  of  the  amateur 
radio  education  center  at  Discovery  Place, 
the  hands-on  science  museum  in  uptown 
Chariolle  Operation  will  be  m  the  lower  25 
kHz  of  the  General  60r  40,  and  20  meter 
phone  subbands;  as  well  as  In  the  Novice 
10  meter  phone  subband.  For  a  certificate, 
send  a  9"  x  12'  SASE  io  Mecklenburg 
ARS.  2425  Park  Rd-Room  023,  Chariolle 
NC  28203-5974. 

COLLEGE  PARK,  MD  The  Laurel,  MO 
ARC  will  operate  W3DOI  FROM  170QZ 
Nov  13m~2iOGZ  Nov.  I4ih,  from  College 
Park  Airport.  Operation  will  be  in  the  lower 
portions  of  the  General  bands,  near  28  5  In 
the  Novice  subband,  and  on  147.54  FM. 
For  a  certificate,  send  QSL.  9*  x  12' 
SASE,  and  your  QSO  nr  to  LARCr  P.O. 
Box  3039t  Laurel  MD  20709-0039. 
STUART,  FL  Martin  Co,  Ares/Races 
will  operate  WA2TRJ  1400Z-2200Z  both 
days,  from  the  6th  annual  Jensen  Beach 
Pineapple  Festival.  Operation  wilt  be  on 
the  lower  portion  of  the  General  10.  15. 
and  20  meter  bands  For  a  certificate, 
send  QSL  and  a  9"  x  12"  SASE  to  Larry 
Cohen  WA2TRJ.  5595  SE  Lamay  Dr.. 
Stuart  FL  34997, 

NOV  19-21 

FORT  LANGLEY*  B.C.,  CANADA  The 
Frasier  Valley  ARA  will  operate  VF7L  from 
Fort  Langley,  to  commemorate  the  135th 
Anniversary  of  the  Proclamation  read  by 
Sir  James  Douglas  at  Fort  Langley,  Nov. 
19,  1858.  creating  the  Colony  of  British 
Columbia  Operation  will  be  on  the  20.  15. 
and  10  meter  bands  in  the  General  por- 
tions, from  1700Z  to  2300Z  over  the  3 
days.  For  a  certificate,  send  QSL  and  a  9* 
x  12"  SASE  (or  $1  to  cover  postage),  to 
Fraser  Valley  ARA,  Box  50,  Fort  Langley, 
BC,  VOX  1J0  Canada. 


FastPacket  Ticket! 


The  PockeTwin*  Wtrwltiw  Communication*  System 

Thinking  about  the  move  to  packet  radio?  Or  have  you  already  tried  1200 
baud  packet  only  to  become  quickly  discouraged? 

At  Gracilis,  we've  got  the  ticket  to  the  kind  of  speed  you're  looking  for. 

Using  our  FackeTwin  system  with  your  existing  IBM**PC  or  compatible, 
you'll  casitv  be  able  to  communicate  with  other  packet  radio  stations  at  rates 
of  9600  or  19,200  baud  If  higher  speeds  are  desired,  the  popular  WA4DSY 
modem  can  be  constructed  and  added  to  provide  operational  56,000bps. 

When  you  order  our  PackeTwin  Wireless  Communications  System,  you II  get 
a  plug-V-play  9600. 1 9,200  baud  system,  complete  with  modem  and  palm- 
size  two  wart  UHF  transceiver.  You  supply  the  PC  and  antenna — We  supply 
the  rtstf 

Consider  these  Important  features.. . 

*  Exclusive  use  of  the  PC's  DMA  channels  provides  an  upgrade 
path  to  1  Mbps 

*  A  second  channel  is  included  that  can  be  used  to  provide  a 
separate  RS-232  or  RS-422  interface 

*  Free  software  provides  access  Io  AX.25  and  TCP/IP  networks 

*  Free  firmware  updates 

For  information  contact  your  distributor,  or. . . 


s* 
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GftlCiDS       The  new  name  w  Packet  Radio 

623  Palace  Street,  Aurora,  IL  60506    Ph  (708)  e01-8a0O/FAX:(708)  844-0183 
Email  ^nfo@ gracilis. com 

ISM  It  «  r*Qt*t«r*<j  |f(U*mirtc  af  Inttm m«m i  Buifn«ii  Michrwi  tnc  :  P<g*i1Ny*i  ft  ■  (ridwnwlt  of  GfKlh,  !ne 


CIRCLE  291  ON  HEADER  SERVICE  CARD 


RF  ENTERPRISES 

to  order  1-800-233-2482 

Services  ln-o  218-765-3254    Fa  ;30B 


Complete  Inventory 


ANTENNAS 

! ■»*  *     ■■ 

TELEX/hy-gain 

CUSHCRAFT 

DIAMOND 


TOWERS 

ROHN 

HY-GAIN 

ACCESSORIES 


AESU    ICOM    MFJ    AEA 


BELDEN  COAX: 

9913 

Lew  loss;  SO  ohm. 

RG-213/U 

RG-8AJ 
pBQl 

RG-SAJ 
RG-8X 

Don1!  iflfllf  for  ieES'.han  the  bail 


ASTRON 

POWER 

SUPPLIES 

RS4A  RS-7A  RSr12A 
R5-20A  RS-35A  RS-50A 
BS2QM  RS-35M  RS-5QM 
VS-20M  VS-3SW  V&50M 

CALL  US  fOR  YOURS! 


^OPPERWELD  ANTENNA  WIRE 

olid:  t2  04;  Solid-  14  ga, i  & 
trended  t4  go.  C  Lit  to  your  specs. 

tOTOR  CABLE: 

[anlwd<6-22  2-18) 
teavyDuty(€-T6.£-iS) 

'■  stock  A mphenoi  Connectofl 

□nrwetora  Installed!  Jump*rx  a  custom  cabta 

GmHot  iw*e  sooty'  We  $h<t  witriam-iae. 


ISA  Mastercard 

oh  vtibted  le  dw^>  irrfhraj:  ncJcf 

Hjtt-5  t i.b*-l '  n  ;■!?■ ,  fttlOftng  |nr 
artenn*  v  timtr  nHwrro.. 


RF 

ENTERPRISES 


HC  B&  Box  £80 
Momfield.  MH  B646S 


Come  to  the  1993 

AMSAT  Space  Symposium 

La  Quinta  Inn  &  Conference  Center 
Arlington,  Texas 

October  8,  9  &  10 

Your  BEST  chance  Io  leam  how  to  work 

Amateur  Satellites: 

The  high  orbit  DX  satellites: 

OSCARs 10  &  12 
The  "Easy  birds": 

RS10&12 
Store  &  forward  PACKET  spacecraft 

AO  16,  LU  19,  UO  22,  KO  23 

and  more  coming  SOON! 

Now  building: 
Phase  30  (The  saie3hT&  tor  ALL  amaieurc 
SEOSAT  (Easy  io  use  2  to  10  meter  transponder  +  digital} 
P AMSAT  (An  experiment  in  amateur  spread  spectrum) 
RS  1 5  (A  new  Russian  2  to  10  meler  sate  I  tile) 
More  PACKET  satellites 


Marjorie  Swain  with  Grand  Prize  won 
at  1992  Symposium  -  a  Kenwood  TR-751A 
all*moc"e  2  meter  transceiver.  OM  Carroll 
W7DU  seems  pleased  with  her  good 
fortune. 


For  more  information 
write  or  call 

AMSAT 

PO  Box  27 

Washington,  DC  20044 

301-589-6062 
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Number  22  on  your  Feedback  card 


m  Number  zz  on  v 

New  products 

Compiled  by  Charles  Warrington  WA1RZW 


The  new  MuftiFAX  external  WEFAX 
demodulator  Is  now  available,  and  it 
can  be  used  anywhere  with  an  IBM  or 
compatible  PC,  Laptop,  or  Notebook, 
The  unit  interlaces  directly  through  the 


parallel  printer  port'  it  does  not  require 
its  own  internal  slot. 

This  external  unit  uses  the  same 
software  and  supports  the  same  fea- 
tures as  the  popular  MultiFAX  Version 
2.2  plug-in  card.  The  unit  runs  on  any 
12  VDC  supply,  including  cars  and 
boats.  Now  you  can  downlink  NOAA 
satellite  weather  imagery  wherever 
you  go. 

The  price  is  $369  plus  $8  S  &  H  in 
the  US.  (The  unit  is  shown  with  Its 
cover  removed.)  For  further  informa- 
tion, contact:  MultiFAX  143  Rotlin  Irish 
Road,  Mtiton  VT  05468;  (802)  893- 
7006.  FAX  (802)  893-6859.  Or  circle 
Reader  Service  No.  202. 


PAKTEK 

PAKTEK  has  introduced  the  "Tool 
Tote"  as  their  unique  solution  for  the 
two  biggest  complaints  about  hard  utili- 
ty boxes:  1)  They  are  clunky;  and  2) 
They  damage  surfaces.  The  new-fash- 
ioned Tool  Tole  is  strong  but  gentle. 

This  handy  soft-sided  utility  organiz* 
er  features  an  over-sized  center  com- 
partment opening  for  easy  access,  14 
external  pockets,  an  extra- large  zipper 
with  two  pulls,  bold  red  and  black 
styling,  and  an  affordable  price  of 
$24.97. 

For  more  information  or  to  place  an 
order,  contact;  PAKTEK.  Inc.,  7307 
S&itf  St  Ct,  SW.  Tacoma  WA  98498: 


1            JN^            fl 

1 

L       1  J           1 

1 

(800)  258*8458.  Or  circle  Reader 

Service  No.  201. 


JADE  PRODUCTS,  INC. 

Here's  the  latest  addion  to  Jade 
Products  FUN-KIT  line:  the  160  Meter 
Twin- Lead  Marconi  Antenna,  This  an- 
tenna {Model  AN -0000 1-01)  is  a  corn- 
piete.  ready-to-install  kit  consisting  of 
alt  the  necessary  hardware,  wire,  twin- 
lead,  connectors,  and  support  rope. 

This  antenna  provides  unique  sup- 
port for  the  twin-Eead,  thus  preventing 
the  failure  due  to  fatigue  and  flexing 
which  often  occurs  when  hanging  twin- 
lead  by  rope.  This  elbow  support  forms 
a  gradual  bend,  and  is  adjustable.  The 
antenna  is  approximately  126  feet 
long.  With  the  elbow  elevated  to  35 
feet,  the  horizontal  section  would  re- 
quire only  90  feet 

installation  and  connection  is  sim- 
ple; an  antenna  tuner  is  not  required, 


The  price  is  339.95.  To  order  or  for 
more  inform atJon,  contact  Jade  Prod- 
acts  tnc,  P~0.  Box  368,  East  Hamp- 
stead  NH  03826;  (603)  329-8995.  Or 
circle  Reader  Service  No.  206. 


S-COM  INDUSTRIES 
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S-COM  Industries  is  now  shipping  a 
powerful  100-setpoint  scheduler  as  a 
standard  feature  on  all  5K  Repeater 
Controllers.  The  scheduler  executes 
user-deJined  macro  commands  al  pro- 
grammable setpoinfs  (times  and 
dates).  The  macro  commands  deter- 
mine the  action  the  cont roller  will  take, 
such  as  changing  repeater  access 
modes  for  day  and  night,  and  repro- 
gramming  the  identifier  for  holidays 
and  special  events,  eta  These  can  be 
set  for  a  specific  lime  and  date,  or  for 
events  recurring  on  a  regular  basis. 

The  controller  automatically  com- 


NCG  COMET 

New  from  Comet,  this 
compact  Cross  Needle 
SWR/Power  Meter  has  its 
metering  separate  from  its 
RF  sensor.  Three  models 
are  available  lor  high  power 
HFS  low  power  HF/VHF,  and 
low  power  VHF/UHF.  The 
Cross  Needle  design  pro- 
vides forward  and  reflected 
power  and  VSWR  simulta- 
neously. 

Three-switch  selectable 
power  ranges  are  provided  on  each 
model,  with  a  fourth  switch  to  measure 
DC  voltage  from  the  power  supply  or 
vehicle.  The  meter  is  lighted  in  color 
for  easy  reading. 

The  CMX  Meter  Series  is  specifical- 
ly designed  and  ideally  suited  to  mo- 
bile operation.  Each  meter  comes  with 
a  standard  six-foot  cable  allowing 


placement  of  the  meter  head  near  the       No 


rig's  remote  head,  while  the  sensor 
near  the  rig  itself,  An  optional  10-fc 
extension  is  also  available. 

The  CMX  Series  is  available  frc 
your  amateur  radio  dealer.  For  mc 
information  contact:  NCG  Compai 
1275  North  GrovB  St,  Anaheim  c 
92806;  (800)  962*2511,  FAX  (71 
630-7024.  Or  circle  Reader  Servi 

.204. 
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P.C  ELECTRONICS 

Here:s  a  low-cost  progressive  way 
of  getting  into  ATV:  the  P.C.  Electronics 
Model  TX70-1b  1.5  watt  70  cm  (420- 
450  MHz)  Transmitter.  Many  start  by 
purchasing  the  $89  TV04G  Tunable 
Down  Converter  just  to  check  out  the 
local  ATV  repeater  or  simplex  action. 
After  the  ATV  bug  bites,  they  are  ready 
to  transmit  back,  But  now,  instead  of 
trading  for  an  all- in-one- box  transceiv- 
er, they  can  Just  add  the  companion 
TX7(Mb  Transmitter  for  $279, 

The  transmitter's   rugged  die- 


cast  a 
minum  c< 
inet  weig 
less  th 
two  poLin 
and  is  srr 
enough 
easily  fit 
a  kr.apsa 
The  unit  comes  with  one  crystal  k 
has  provisions  for  switching  betwe 
two  frequencies.  The  external  pov 
requirements  are  12  to  14  VDC  at  5 
mA.  The  antenna  connector  is  a  ty 
N;  a  BNC  outputs  to  the  receivi 
down  converter  from  the  built-in 
and  power  T/R  relay. 

No-code  Technician  Class  or  higf 
amateurs  are  welcome  to  write  or  c 
for  a  10-page  catalog.  Please  conte 
PC,  Electronics,  2522  Paxson  La, 
Arcadia  CA  91007;  (818)  447-4565. 
circle  Reader  Service  No.  205. 


ANTENNA  SPECIALISTS 

The  Antenna  Specialists  Co,  has 
developed  a  new  set  of  software  pro- 
grams to  aid  communication  system 
designers  and  operators  in  producing 
critical  base  antenna  calculations  and 
patterns  tailored  to  their  own  system 
requirements.  Called  the  RF  Tools  Se- 
ries, the  programs  are  said  to  be  both 
highly  accurate  and  easy  to  use, 

Disk  1,  called  DXPLOT,  permits  pre- 
cise calculation  of  beamlili  coverage. 


Disk  2,  called  PATPLOT.  c 
plays  and  plots  digitized  be 
antenna  patterns.  Disk  3,  eal 
ANTPLOT,  develops  patte? 
for  side-mounted  base  and 
nas.  These  programs  are  av 
able  on  5-1/4""  IBM  compati 
disks,  but  the  programs  can 
so  be  downloaded,  tree 
charge,  from  the  manufacture 
remote  bulletin  board  syst 
(RBBS).  The  A/S  RBBS  is 
line  24  hours  a  day  and  off 
an  enormous  bank  of  technical  i 
product  information,  files  capability, 
tor  and  help  utilities,  and  listings 
technical  and  engineering  supp 
staff.  The  modem  communications 
mat  is  300n200/Z400/9600-N61.  " 
number  is  (216)  349-9698. 

For  further  information  contact: 
Antenna  Specialists  Company,  30; 
Bruce  Industrial  Parkway,  Cievek 
OH  44139-3996;  voice  (216)  3 
8400,  Fax;  (218)  349-8407.  Or  cii 
Reader  Service  No.  203. 


pensates  for  power  outages  and  leap 
years.  The  5K  Repeater  Controller  is 
priced  at  $175  Options  and  upgrades 
for  older  models  are  available.  For 


more  information,  contact:  S-COM 
dustries,  RO.  Box  1718,  Loveland 
80539*  1 718;  (303)  663-6000.  Or  cii 
Reader  service  No.  206. 
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Number  23  on  your  Feedback  card 


Turn  your  oW  ham  and  computer  gear  into  cash  now.  Sure,  you  can  wait  for  a  rtamfest  to  |ry 
nd  dump  it  but  you  know  you'll  get  a  far  more  realistic  price  if  you  rtave  it  out  where  TOO .000  ac- 
re ham  potential  buyers  can  see  i  than  rhe  lew  hundred  local  hams  who  come  by  a  flea  markot 
iWe.  Check  your  attic,  garage,  cefiar  and  doset  shelves  artd  gel  cash  lor  your  ham  and  compute 
ear  before  it's  toe  old  to  sel  You  know  you're  not  going,  to  use  it  again,  so  why  leave  it  for  your 
idow  to  throw  out?  That  stuff  isn't  getting  any  younger* 

The  73  Flea  Market,  Barter  "n"  Buy,  costs  you  peanuts  (almost)— comes  to  35  cents  a  wonJ  tor 
►dividual  ( noncommercial}  ads  and  Si. 00  a  word  for  commercial  ads.  Don't  plan  on  telling  a  long 
lory.  Use  abbreviations,  cram  it  in.  But  be  honest  There  are  plenty  of  hams  who  love  to  fix  things. 
3  if  it  doesn't  work,  say  so. 

Make  your  list,  count  the  words,  including  your  call,  address  and  phone  number.  Include  a 
Tec*  or  your  credit  card  number  and  expiration.  H  you're  placing  a  commercial  ad,  include  an  ad* 
tonal  phone  number,  separate  from  your  ad. 

This  is  a  momhty  magazine,  not  a  daiy  newspaper*  so  figure  a  couple  months  before  the  ae 
an  starts;  then  he  prepared-  II  you  get  too  many  cais,  you  priced  it  tow-  If  you  don't  get  many 
ills,  loo  high. 

So  gel  busy.  Stow  the  dust  off,  check  everything  out,  make  sure  ii  still  works  right  and  maybe 
ju  can  help  make  a  ham  newcomer  or  retired  old  timer  happy  with  lhai  rig  you're  not  using  now. 
t  you  might  get  busy  on  your  computer  and  put  together  a  fist  of  smatl  gear/parts  to  send  (0 
iose  interested? 

Send  your  ads  and  payment  to  the  Barter  *n*  Buy,  Judy  Walker,  70  ft.  202N,  Peterborough  NH 
3456  and  get  set  for  the  phone 


te  deadline  for  the  December 
issified  ad  section  is  October  I4t 
y  j. 

■L  ABOUT  CRYSTAL  SETS.  Theo- 
and  construction  of  crystal  set  ra- 
is,  $7.95  each,  ppd  USA,  Send  to: 
XABOUT  BOOKS,  Dept.  S,  P.O 
*  22366,  San  Oiega  CA  92192. 

BNB200 

JPERFAST  MORSE  CODE  SU- 
IREASY.  Subliminal  cassette.  $12. 
ARN  MORSE  CODE  IN  1  HOUR, 
lazing  supereasy  technique.  Si 2. 
th  $20.  Moneyback  guarantee.  Free 
alog:  SASE.  BAHR-T7,  150  Green- 
d,  Bloomingdale  IL  60108,  BNB221 

;l  cardboxes  &  index  ci- 
ders. Send  SASE.  7-Mike  HAM- 
UFF,  P.O.  Bex  14455,  Scotlsdale 
65267-4455.  BN8224 

i    DSP    AUDIO    PROCESSING 

M  PARES  TO  J  PS.  Eliminate  varie- 
:ed  noises.  NIR-10  special, 
!9.95;  NF-60  Notch  Filter,  $139.50. 
is  fact  ion  guaranty.  Authorized  deal- 
DAVIS  RF  CO.  24-HOUR  OR- 
RS:  (800)434-4002,  CODE  1356. 
<:  (508J369-173S.  BNB254 

MMODORE  64  REPAIR.  Fast  turn 
una.  SOUTHERN  TECHNOLO- 
S  AMATEUR  RADIO,  10715  SW 
ith  Street  #9H  Miami  FL  33157. 
5)238-3327.  BNB295 

DIO  RUBBER  STAMPS  free 
;hure.  REID  ASSOCIATES,  6680 
low  Wood,  West  Bloomfield  Ml 
22-  BNB297 

NTED  ELECTRON  TUBES,  ICSt 
/IICONDUCTORS.  ASTRAL  P.O. 
707 ST.  Linden  NJ  07036.  Call 
1)666-8467.  BNB307 

WOOD  AUTHORIZED  REPAIR. 

i  ICOM.  Yaesu,  GROTON  ELEC* 
)NrCSf  Box  379,  Groton  MA 
54  (800)869-1818.  BNB310 

RADIO  CRAFTSMAN,  newslel- 
or  those  who  want  to  build  their 

equipment  Send  large  SASE  lor 
pie  issue,  in  form  at  ton,  A  AG  MS 
3682,  Lawrence  KS  66046. 

BNB325 

2950  OWNERS:  New  modifica- 
•nanual  including  Power  increase. 
tier  modification.  Modulation  in- 


crease. Operating  hints,  and  more. 
Parts  included-  Only  $20.00  ppd  in 
U.S.  (Missouri  residents  add  $1.15 
tax).  SCOTT,  P.O.  Box  510408,  St., 
Louis  MO  63151-0408.  (314)846- 
0252.  Money  Orders  or  C.O.D. 

BNB340 

CONNECTICUT'S  FAVORITE  HAM 

STORE.  ROGUS  ELECTRONICS, 
250  Meriden-Waterbury  Turnpike, 
Southington  CT  06489.  (203)621^ 
2252.  BNB355 

KIT  BUILDERS!  Complete  list  or  136+ 
kit  vendors.  SASE  +  $3.00  USD  to: 
RUDY  RUTENBER,  3S045  10th  St  E. 
#H75.  Palmdale  CA  93550.    BNB365 

OSL  CARDS  —  Standard  and  cus- 
tom. Your  ideas  or  ours.  Excellent 
quality.  Foil  stamping  available.  Many 
designs  and  type  styles.  Catalog  and 
samples  $1.00  refundable.  WILKINS, 
Dept.  A,  Box  787,  Atascadero  CA 
93423,  BNB370 

20  METER  SUPERHET  C.W. 
TRANSCEIVERS  KIT,  $49.95  plus 
$3.75  shipping.  Check/MX).  1994  Cat- 
alog tor  2  Stamps.  DAN'S  SMALL 
PARTS  4  KITS,  1935  South  3rd  West 
#1 ,  Missoula  MT  59801 .  BNB385 

6  CD-ROMS,  5  GIGS.  A  CD-ROM 
package  packed  full  of  the  world's 
highest  quality-MS/DOST  OS/2,  Win- 
dows, Games,  Gifs.  and  literature  ga* 
lore.  No  CD-ROM  older  than  6 
months,  $99  Money  back  guarantee. 
Linux  On  CD-ROM,  $39.  (408)241* 
7376.  BNB390 

AMATEUR  MARKET  PLACE.  New 
monthly  newsletter  listing  for  sale  & 
wanted  Amateur  &  Computer  equip- 
ment. C$19.95  or  US$16.50.  US 
Hams  reap  value  of  $  exchange  by 
buying  Canadian  CALE  ENTER* 
PRISES,  P.O,  Box  8180,  Ottawa, 
Canada  K1G  3H7.  BNB405 

BHOWNIES  QSL  CARDS  SINCE 
1939.  Catalog  &  samples  $1  (refund- 
able with  order).  3035  Lehigh  Street, 
Aflentown  PA  1 8103.  BNB430 

QSL  CARDS-  Look  gOOCf  with  top 
quality  printing.  Choose  standard  de- 
signs or  fully  customized  cards.  Re- 
quest free  brochure,  samples  (stamps 
appreciated)  from:  CHESTER  QSLs, 
310  Commercial.  DepL  A.  Emporia  KS 
66801 .  FAX  {316)342-4705.    BNB434 


Link  Communications  RLC-tt 

Repeater  and  Unking  Controller 


RLC-II  Features: 

{ 1 )  Futt  Featured  Repeater  port  •  i4\  Ana  tag  Unas  Programmable  for 
(2)  Unking  Full-Duplex  ports  Temperature  and  Voltage  Heatings 

■  Unking  pons  capable  of  operating  •  (4)  Input  Lines  for  Contact  closure 
as  stand  alone  repeater  pons  Readings 

-  Separate  IDs,  VmeOut  Timers.  •  (3}  Output  Lines  for  control  of  external 
Hang  timers,  and  Counesy  Beeps  peripherals 

•  Clean  and  Understandable  Voice  Synthesizer  with  400  *  words 
ft  Ai  Pons  nave  both  COR  and  PL  inputs  Mmfyvfistie  access  changes 

•  DTMF  Access  from  ALL  Ports 

ft  2400  Baud  Sena?  Port  allows  remote  programming  of  the  RLC-lt 
ft  Optional  FuH  Duplex  Autopatch  with  200  Number  Dialer 

Only  $199.95  plus  sSh 
ft  Optional  19*  Steel  Rack  Mountable  Enclosure  Only  $100.00  plus  s&h 
ft  (20)  Ttme  Scheduler  Slots  with  Hounyt  Dairy  and  Weekly  Events 

Voice  Time  of  Day  Ckxk 
ft  Complete  Remote  Programming  using  DTMF  Tones 
ft  Multiple  Password  Priority  Assign  able  to  each  command 
ft  Alt  Commands  can  be  renamed  from  1  to  6  digits  in  length 
ft  Independent  DTMF  mute  function  can  be  assigned  to  alt  ports 
ft  Doug  Halt  RBI- 1  Remote  Base  controt  of  Kenwood  Radio  support 

ONLY  $599.95  *••«> 

Link  Communications 

P.O.  Box  1071 

Bozeman,  MT  59771-1071 

(406)587-4085 


**cM'**Cara 


CIRCLE  47  ON  READER  SERVICE  CARD 


PERFORMANCE 
AND  VALUE 

WITHOUT  COMPROMISE 


KRP-5000 
REPEATER 


2  METERS-220-440 


Word  is  spreading  fas 
Nothing  mate  hat  the  KRP-5000 


for  total  performance  and  value.  Not  GE,  not  ay«n  Motorola/' 


lane* 
oea' 


riormance  oi 
iter         am  ma  j 


d- 
■grammabie  Morsp  messag 

Call  or  write  for  trie  full 
performance  story        and 
the  super  value  price! 

Micro  Control  Specialties 

23  Elm  Park  Grovelancf  MA  01634 
f50Bi372-3442 

FAX:  rSOfil 373-7304 


\KRP  5000  Repeater  shown 
\with  pA'ioo  Amplifier 

\ 


The  first  choice  in 

Transmitters  -  Receivers 

Repeaters 

Repealer  Controllers 

Power  Amplifiers 
Voice  Mail  Systems 
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Next  Day 


But  boa  Wiac«9i4 


We  Ship    iS'fXt  Day 


QSLs 

Rainbow  Assortment 


Intel! 


Antennas  West 


400 
JOiKf 


$29,95 
$39.95 
$49*95 
$54.95 
599.95 
P0* I  art**' 


2i?  tf  fttf/ 
$24.95 
#1405 

$44-9$ 

$49.95 
S&9.95 


ASAF 

SfWS 
$19.9$ 
$39.95 
$44.95 
$79.9$ 


tim  50M2-S. 


UT; 


CIRCLE  5  ON  READER  SERVICE  CARD 


QUICK,  EASY,  &  COMPACT 

Ftash  cards  'NOVICE  thru  EXTRA*  theory  Key  words 
underlined.  Over  4000  sets  tn  usel  Far  Degarrner,  Ofcte. 


XY L5  &  kids. 


J'     ,--. 


HdViCE 
TECHfClAN 

ADVANCED 


111.95 

tmse 

N.95 
I1&.H 
t«.» 

5"  3- 


h i 


•:  *+*-** 


Order  Todayf 
from 


2vtnm 
cuusrac 


VIS  STUDY  CARDS 
P.O.  BOX  17377 
HATT1ESBURG,  MS  39404 


CIRCLE  -104  ON  READER  SERVICE  CARD 


Texas 
BugCatcher 

_         The  SERIOUS  HF  Mobile  Antenna14 


•■ar 


Unmatched  in  Quality 
Unmatched  In  Performance! 


CALL  OR  WRITE  FOR 

FREE  BROCHURE 

GLA  SYSTEMS 

PO  Bent  425 
Caddo  Mills,  Texas  75135 

903-527^1163 

IVe  can  supply  everything  yon  need  for  that 

SfG  mobile  signal  you  have  always  wanted! 

The  Texas  BugCathcer  can  be  custom 

designed  to  tit  YOUR  particular  vehicle. 

Are  you  ready  to  own  the  BEST??? 

HENRY  ALLEN  WBST^D  »■■  TINA  ALLEN 


FOLD-AWAY 
ANTENNA  MOUNT 


FOLDS  TO  ALLOW  DOORS  TO  OPEN 

FOR  MINI  VANS  AND  UTILITY  VEHICLES 

BOLTS  TO  TRAILER  HITCH  OR  FLAT  PLATE 

SUPPORTS  LARGE  HF  MOBILE  ANTENNAS 

NON  FOLD  OVER  MODEL  ALSO  AVAILABLE 


CIRCLE  124  ON  READER  SERVICE  CARD 


Sell  Your  Used  Gear  In  BARTER  'N'  BUY 
Call  Judy  Walker  today.  1-800-274-7373 


W9GR  DSP  FILTER 


11  Switch  Selectable  Filters  in  One 


Just  turn  the  switch  to  select  one  of: 
4  Filters  which  enhance  SSB  signals 

hy  reducing  hiss,  static,  ignition,  and 
powerline  noise  with  no  perceptible 
time  delay  combined  with  Multiple 
Automatic  Notch  filters  to  remove 
heterodynes  instantly. 
4  -Brick-wall"  C\V  Filters  with 
bandwidth*  of  50  Hz  to  200  Hz. 
i  unique  linear  phase  bandpass  filters 
for  RTTY,  HF  Packet,  and  SSTV. 


InstalK  easily  between  the  receiver  and 

external  speaker  or  headphones. 


W9GR  DSP  Filter 
12  VDC  Power  Supply 


$299.95 
$11.95 


Shipping  (ftitl  Hum  Hint*  US$5.  ovcuecfS  $15 


Hi  day  imniL't  hni:k  "uai-.nUft 
*Hl  dm  purti  lV  Lihnr  warm  lit  i, 


j*Com    793  Canning  Pkwy    Vklnr  NY  145W 
(7161  924-0422    FAX  (716)  924-4555 
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RECEIVE  PICTURES  LIKE  THIS 

JtVYWfi£R£    DIRECTLY  FROM  SPACE 

ON  YOUR  NOTEBOOK  COMPUTER' 

■■m 


JMWKCt  often  (wo  futf  future*  wuiher 

On*  flQM  plugs  dnctty  rto  the  gipmiapn  ika  of  jov  BM 

compattfctta^tap  PC.  fftt  other  moMrtc^^ 

norrtoofc,  or  taMup}  tMough  th«  pmM  (printer)  pqit-pqrtect  for 

'  crowd  *tf*  computm, 

Both  vErerans  olfaf  the  same  powerful  CJfSabSrties-  Hl.L  drcuilry  for 

parf&elly  straighl  edgci*  on  NOAA  and  GOES  satellites.  Capture  ALL 
the  high  resolution  the  NOAA  sals  Mian  cart  provide  (2-3  mites)  in 
viiijjio  »nd  infrared  "rtith  h  full  12  mihule  racordirtQ 

FFA1  UHE5  INCLUDE :  NQAA  Mtjtoor  (Russia),  Mriwut  GOES 
and  HF  Fax  ■  Dretl  WW*  to  Pish  lExlmfed  or  Exprotod  memory 

NOT  ReqwreUt  ■  lm#g«  ha,*  Slm^M  Edges  -  E*w  from  NOAA 
and  GO^SAifdAT«peReconJiogc«2^CaiDr5-^Sri44«tcf  Gray 
tOM*?fifl  Pirate  *ilfi  SVGA  ■  VESA  Comj»tfele  «  Zoom  to  600\  ■ 
Powerful  Image  Enhancement  ■  GIF  Fde  Output  ■  Fait*  Catenation 

■  Un  attended  Tirrwf Recording  ■  Ca^hrated  IR  TBmpar*i1iire  Readoui 

■  D(jl  Malfix  and  Laser PrinlerOutpul  ■  Lfltrtud^Loriglludo- arid  Map 
Overlays  (USA  Included)  ■  Reference  Audio  Tape  of  Actual  NOAA, 
Meteoeat,  and  HF  TAX  TransmiKion*  ■  Clear,  Complete  User's 
Manual  ■  Demodulators  with  Software  trait  at  &2B9  m  Much  M«e  .. 

Calf  or  Write  for  Detailed  Itrforrndtiotf 

MutaTAX  143  Ro*n  Irish  fto*d  -Mtan.VT  0546A 
MKterCafd  and  Vt»  -  6O2-K3-70OS  -  Fax  602-693-6859 


IMTERESTED  IN  PUBLIC  SERVICE?  Join  REACT 
TODAY!  For  information  write,  KA3PDQ,  ch 
REACT,  P.O.  Box  S797,  Allentown  PA  18105. 

8NB465 

FOR  SALE:  1969  Hallicrafter  Shortwave  Receiver 
works,  $15.00.  Jack  N9TYCr  1513  4th  Ave,,  Rock 
ford  IL  611 04.  BNB480 

QRPers:  Join  the  QRP  Amateur  Radio  Club  Inter 
national.  Send  SASE  for  brochure  or  S2  for  QRF 
Quarterly  sample  to:  PUBLICITY  OFFICER 
Michael  Bryce  WB8VGE,  222S  Mayflower  Ntt 
Massiilon  OH  44646,  BNB495 

CRYSTALS:  High  quality  for  your  VHF/UHF  an< 
SHF  transverter  projects.  SASE.  WA3IAC,  714i 
Montague  St.,  Philadelphia  PA  19135.        BNB515 

WE  BUY  NEW  &  USED  HF  AND  VHF  RADIOS  fc 
RUSSIAN  Hams.  Please  send  info  by  Fa 
(206)661-1197  or  mail  to:  NOVOSIBIRSK-SEAT 
TLE  INTL.  429  So.  32 1st  Place  E  10,  Federal  Wa 
WA  96003,  BNB530 

CD-ROM  *93  U.S.  Call  Sign  database  with  hur 
dreds  of  PC  Compatible  programs,  radio  mods 
TCP/IP  Usenet,  Ham  Radio  Archives,  FCC  Rules  * 
Regulations,  current  exam  question  pools,  an 
Canadian  Call  Signs  Onty  $1850.  (408)241-7376. 

BNBS40 

WANTED:  4  pin  lubes  211/VT4C.  845,  2A3,  etc 
Garrard  301,  401,  SME.  RMA,  309,  3012  Arms  Oi 
tofon  SPU.  Oil  caps.  PAUL  GIL,  180  Union  Ave 
Belleville  NJ  07109.  (201)751-5959.  BNB550 

DACRON  ROPE,  WHY  RISK  ANTENNA  SUP 
PORT  FAILURES??  Mil  Type,  black,  strong,  hig 
UV/stretch  resistant,  3/32':  $  06/ft+,  3/16'  (770lt 
test):  $.11 /ft.,  5/16":  $J6/ft.  IMMEDIATE  SHIF 
WENT  DAVIS  RF  CO,  24  HOUR  ORDERS 
(800)484^4002.  CODE  1356.  FAX  (508)369-1738. 

BNBS57 

LEARN  TO  EARN  COURSES:  Electronics,  robo 
mdio,  others.  Free  Catalog.  A&A  PRODUCTS,  Rt 
Box  482-L,  Rockdaie  TX  76567.  BNB560 

DONT  BUY  QSL  CARDS  UNTIL  YOU  SEE  M 
FREE  SAMPLES.  Also  I  specialize  in  custom  card 
and  QSL  business  cards,  Write  or  call  for  free  san 
pies  and  custom  card  ordering  Information.  LITTL 
PRINT  SHOP,  Box  1160,  Pflugerville  TX  7866C 
(512)990-1192.  BNB595 

PCB  LAYOUT  &  SCHEMATIC  CAD  for  DO 

386/486  PC!  Anatog.  RF  &  Digital.  50  layers  with 
Mil  Res  to  60'  X  60"  size.  Libraries,  netlis 
prime r/plotter/Gerber  out  13,000  word  heJp  syster 
and  printed  tutorial.  $95  BAY  TECHNOLOGY,  171 
Trout  Gulch  Rd,  Aptos  CA  95003.  (40a}68B-8919. 

BNB605 

WANTED:  Western  Electric  Amplifiers,  speaker; 
tubes,  etc.  Toll  Free  (800)251  -5454,  BNB615 

WORK  160  THRU  10  with  a  47  foot  antenna.  Ful 
assembled,  not  a  kit.  S39.00  ppd  m  48  states.  TH 
ANT  FARM,  P.O.  Box  3196.  WeSCOsviife  PA  18106 

BN8625 

DUPLEXER  TUNING  GUIDE,  A  complete  bookli 
showing  step-by-step  Instructions  on  tuning  all  type 
of  d  up  lexers.  Included  is  theory  of  opera  lion,  dt 
tailed  diagrams  and  much  more.  Send  $9.95  pit 
$2.50  s&h  to  ROM  PUBLICATIONS,  533  Ma 
Street,  HiHsboro  NM  88042.  For  faster  service  usir 
a  major  credit  card  call  1 505)895-5333  and  order  tt 
day.  30  day  money  back  guarantee.  BNB63E 

SATELLITE  EQUIPMENT  WHOLESALE  Drak 
IRD's,  start  $494.00;  Toshiba  IRD's,  start  $494.0' 
IRD,  LNB.  FEED,  ACTUATOR.  S633.0O:  LNB 
$59,00;  Actuators,  $59. 00;  VCRS  Module: 
$399.00,  Large  inventory.  SATELLITE  WARf 
HOUSE,  PO  Box  85601.  Tucson  AZ  85754-560 
Orders,  (800)851-6534;  Fax,  (602)624-1 629;  Mi 
(602)623-5748.  BNB64C 


3SL  CARDS— STOP  PAYING  OUTRAGEOUS 
PRICES!  We  print  greaHooking  cards  at  low  cost. 
Samples  $1  (refundable  with  order),  AACO,  Oept. 
3311,  1639  Fordham  Way,  Mountain  View  CA 
54040.  BNB670 

4AM  RADIO  REPAIR-  All  makes  and  models.  Fast, 
Professional  Service.  AFFORDABLE  ELECTRON- 
C  REPAIR,  7110  E.  Thomas  Rd.,  Scottsdale  AZ 
35251 .  (602)945-3908.  BNB700 

TOSS'  $$S$  USED  NOVEMBER  SPECIALS: 

<ENWOOD  TS^GSOS,  SS80,00;  TS-940SWAT, 
f*K8S(M.  VG-455C-1.  Si ,650.00;  ST-2,  $94,90; 
3C*7,  $74.90;  ICOM  AHr2A.  $34^.90;  2KL, 
SI. 200.00:  IC-EX-310.  $30.00;  BC-35,  $49.90; 
fAESU  FT-101E,  $425,00;  FRG-8800,  FRV-8800, 
5580.00;  COLLINS  32-S3.  75S-3B,  516-F2.  312B*4K 
5M-2  WAS,  $1  J15.50,  NOW,  S1.45000,  SEND 
J  1.00  FOR  USED  LIST.  REFUNDABLE  IF 
PURCHASE  MADE  WITHIN  30  DAYS  COMPLETE 
STOCK  OF  NEW  EQUIPMENT.  LOOKrNG  FOR 
SOMETHING  NOT  LISTED??  CALL.  WE  HAVE 
>VER  140  USED  ITEMS  JN  STOCK.  MENTION 
^D.  PRICES  CASH,  F.O.B.  Preston,  HOURS 
"UESDAY-FRtDAY  9:00  TO  6:00,  9:00-2:00  PM> 
MONDAYS  CLOSED  SATURDAY  &  SUNDAY, 
IOSS  DISTRIBUTING  COMPANY,  76  South 
:tate,  Preston  ID  83263,  (208)852-0830. 
|  BNB707 

ilANT  SOLAR  PANELS  $44.00  EACH!  Excellent 
'rices/Solar  Equipment/Accessories.  Free  In  forma- 
on/Send  Stamped  Envelope,  Catalog  $3.00.  To: 
)UAD  ENERGY,  P.O.  Box  690073,  Houston  TX 
7269,  (713)893-0313.  BNB715 

:UECTfiON  TUBES:  All  types  and  sizes.  Transmit- 
ng,  receiving,  microwave  ,  ,  .  Large  inventory  = 
ame  day  shipping.  DAILY  ELECTRONICS,  10914 
E  39lh  ST.  Suite  B~6t  Vancouver,  WA  98682. 
*00}346-6667  or  (206)896-8856.  BNB71 9 

(INIATURE  POLICE  RADAR  TRANSMITTER  One 

ule  range,  541  assembled,  $31.00  kit.  (219)489- 
711 .  P.O.  Box  80096,  Fort  Wayne  IN  46898. 

BNB725 

AM  RADIO  REPAIR— Prompt  service.  ROBERT 
ALL  ELECTRONICS,  1660  McKee  Rd..  Suite  A, 
an  Jose  CA  95116,  (408)729-8200,  BNB751 

OMMODORE  t-  COMMODORE  —  COM- 
ODORE  —COMMODORE  Wanted:  DIGICOM 
^OGRAM  for  C-128  in  80  columns;  ALSO;  All 
34/128  software.  Ham  interfaces,  SX-64.  BOB 
EREZ,  7161  Southwest  Fifth  Street,  Miami  FL 
M44t  (305)460-3374.  BNB755 

1ERMOGRAPHED  CARDS!  Raised  print  QSLs  at 
t  printing  prices.  Samples;  Phone  (817)461-6443 
write:  W5Y1  CROUP,  Box  565101.  Dallas  TX 
356.  BNB761 

ANTED:    HAM    EQUIPMENT   AND   OTHER 

IOPERTY  Tne  Radio  Club  of  Junior  High  School 

NYCH  Inc.  is  not  only  the  Big  Apple's  largest  Ham 

ib  but  also  the  nation's  only  full  time,  non-profit 

janization,  working  to  get  Ham  Radio  into  schools 

)und  the  country  as  a  theme  for  teaching  using 

r  EDUCOM-Educatidn  Thru  Communication- 

Kjram.  Send  your  radio  to  school  Your  donated 

iateur  or  related  property,  which  will  be  picked 

or  shipping  arranged,  means  a  tax  deduction 

the  full  extent  of  the  law  for  you  as  we  are  an 

3  501  (c)  (3)  charity  In  our  thirteenth  year  of 

vice.  Your  help  will  also  mean  a  whole  new  world 

educational  opportunity  for  children  around 

country.  Radios  you  can  write  off.  kids  you  can  t 

:  time  is  just  around  the  comer-do  n't  wait  till  the 

t  minute.  PEease,  write-phone-or  FAX  the 

J2JKJ  "22  Crew"  today:    The  RC  of  JHS  22, 

).B.  1052.  New  York  NY  10002,  Telephone 

6)674-4072  or  FAX  (516)674-9600.  Young  peo- 

.  nationwide,  can  gel  high  on  Ham  Radio  with 

r  help.  Meet  us  on  the  WB2JKJ  Classroom  Net: 

38  MHz  1200-1330  UTC  and  21.395  MHz  1400- 

»0  daily.  BNB762 


Fast  &  Fun  G5RV 


in 


erf  Died  hfi  Antennw  West     Bm  StWCJ-S,  mrovft,  UT  S4S09 


Fjul  &  f»y  In  U i ii 1 il 

*  FaiJ-Saff  vtsual  instruct  krjiis 

*  No  measuring  or  cutting 

*  Ever>lhifij;  included 

*  Finish  am  ran*  in  manic* 


-» 


*  PrestiWftcd  5*1vtt  Fh  mg* 

*  Kinkprocri  Quiet  Flea  wire 

*  Fully  insutaled,  vx  teilrd. 

Tunc  Ail  UAiids  Inrl  WAJtC 

VCtn<L  FUm,  l^iiicriM-  Dm  ? 

Order  Ttrhlrtr  1 124-D  M,«  pfd  CSA 


IMft.  IftMH  Diptule 

-  Full  S*z*  C5RV  I3*.9S 

{02  «  90-10  P^wJr 

SI  ft  flJ-1*  dpoh- 

-  Quuter  5tz<  GSRV  **SA5 

-  «r*dy«*dt  ]  m  ft  qsRV  ivi.m 
*  H**dyM«dt tl  H  i;SflV/2  HCI.1HJ 
*.'ih»  Dacr<Ph  'tfu*  \\-nt  111.95 

Ordei  HoI-Uhht  Add  $T  P»H 
i  80  L  373-3425 


WOLFE  COMMUNICATIONS 

111:tCcnlr;il  Ave.  Billing*.  MT  59102 

406-252-9220 


OUR  2QTH  YEAR  IS  ALMOST  OVER 
So  call  today  to  check  out 

our  anniversary  specials. 

Call  or  write  for  current  flyer 

BUY  -  SELL  -  TRADE 


CIRCLE  396  ON  READER  SERVICE  CARD 
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GET  ON  PACKET  RADIO.  . . 

FAST  and  EASY. . . 
With  the  "PC  Packet  Station"*^,*^^ 

More  than  jus!  a  TNC,  the  "PC  Packet  Station"  ts  a 
complete  packet  radio  station  for  the  IBM  PC  including: 

-  >  VHF  Radio  Transceiver  by  Motorola  <  - 
-  >  1200  baud  modem  <  -   -  >  TNC  Software  <  - 

You  just  plug  the  PC  Packet  Station  into  a  hall  slot  in  your  PC,  plug  in  your  VHF 
antenna  into  the  card,  load  the  software  and  you're  on  packet,  it's  just  that  easy! 

PC  PACKET  STATION  FEATURES:  "  Fasl.  easy  installation  *  Selectable.  Com  1  through  Com  4  with 
selectable  interrupts  *  Built  in  the  USA  *  The  Radio  is  lotalfy  shielded  from  the  computer  *  Have  a  custom 
application  or  a  commerciaf  use?  Call  us  about  Motorola  radio  modules.  Motorola  Telemetry  Radios  and 
Motorola  Telemetry  Modems,  Dealer  inquiries  welcome, 
PKT  Electronics,  Inc.  266S  Haverstraw  Ave.  Dayton,  Ohio  45414  Voice  and  Fax  1-513-454-0242 
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Sell  your  product  in  73  Amateur  Radio  Today 
Call  Dan  Harper  today.  .  .  1-800-274-7373 


N 
E 

If 

B 
E 
L 
E 
A 
$ 
E 


PUTTING  THC  WATEUR  BACK  EN  **ADf  O 
FUN-KIT  LINE 

BC01  Batifrry  Chargtr  Krt{L«ad-Acid/a*l  C*r) 
Lbas  Itw  UC39DG  IC  Cert  til*  k»ftt  hrttwy  chargsd  tor 
[ffimetftrit*  i/*e  Orty  ti^i  ouaHy  ccwvo™***  u**4  PCS 
rTtc*rt*d  pwr  rfmr  EM  bit  flls*.  ■mm*af.  vnctcnure  & 


few  dhwf  vot*9B*   110/720  VAC   S0«0Ht 


fTO^S 


BC02  Battery  Charger  Module 

Same  h 4  BC01  tela  aocK»u,#.  EMI  filar  &  rn«t»r  Can  be 


BC0 3  Salary  Charger  Module 
See**  ee  BC0£.  mnm  tmigiMiitw    f'JwOb  16 
50/50  i-tt«  12; 


n  vac 


EK01,  Expenminl»r*s  Kit         *44.f6 
A  pro(otypJr>g  kt  fat  rado  a  tn4t  i^ip  cinrmts  Inc  PCB,  NES02AN, 
MCt4fl6.  LM346  7  5*65  *  3  5>rrr*>»ur«  Whw  &  a»y  nwm^ 


10-00001  EApwrtiMrter1!  PC8 

11-0000?  OipSot  piEGXRAN  MCW9Q.  LM336] 

31-00001  EnttotJft  7£i65x  3.S~{h/w&esay  «ruadj 
4&-00O01  NE502AN  Mhw  OacAtfor  $2  2Sm  or 6  far 

fl6-O00D2MCJK96LMi)cef 

46-00003  UC390S  &*  sry  Cfwger 

46-0OOO4  NE&04AN  IFflJMff'HASE  Dfliacfor 
45-00005  8044ABM  Cwtn  K»^ht  CNp 

1(0  METER  TWIM-LEAD  MARCONI  ANTENNA 


*  i  n  ■■ 


It2»5 
$  600 
J33S6 
$1000 
S  300 
%  7  60 
$5  00 
11705 


"T 


«39.*6 


GompletE  Trtmlo  l*n^h  andaMadh  co«x  TaKaa  Is**  apaca 
than  SD  M  iraTtfi  r/«edg  no  lunar   P^k  P**   300  W/  50  Q 

wA.oe^OR  mcr  OROtR  to      JADE  PRODUCTS.  NC 

Phone:  {603)  32^6995  PO  80X366 

FAX  (603)  323-44  9S  Ea*  hh«Tf^  aad.  hH 

MSA* and  MASTERCARDS  accepted 

ABd  t3  S>  '■'  ding  c*wrst  '7  irtrt  j^O**"  KC  00 
USA  Ship  C«t  M  53  i^r  1«  JiOD  t^  CO  Pw  id  adtff  HOC* 


T  Hi-  ANSWER  ib  GAP  lECtHNOLOGY  -TNE  ANSWER-  IS  GAP  TECHNOLOGY 


An  Antenna  with  No  Earth  Loss? 


Ye$*„  theanswertaGAFS 
revolutionary  technology* 


tt  you're  totting  tor  an  anten- 
na thai  can  out  perionn  tne 
otters  and  owe  you  tne  eoge, 
you're  looking  fw  a  GAP.  Tne 

Challenger  OX- VI If  is  the 
revolutionary  design  that 
answers  your  demands  tor 
multi-band  operation  and 
unequaled  efficiency  with  tow 
noise.  Tits  is  tne  technology 

»***#       nib    mi  ■!■■       tL  _  !!•_      I  Mr 

Tnai  eMiaiwu  tanri  loss 
GAP  deijvcTs  from  an  eievated 
teed:  your  power  doesn't 
disappear  into  tne  ground.  Put 
it  up.  Turn  It  on  Wo  tuning.  No 
frustration  SAP  delivers 
everything  but  the  hassles. 
And  —  GAP  delivers  at  a 
traction  of  the  cost  of  the 
cornpeLibon. 


The  Challenger  OX-VIII 

panaftfta  19*  I  to  Hal  fan  im 


PttPiai 


$249 

pfcjssham 


ttfpbn 


micau  pramns , 


fiOlfl  BWg  B 
M  Old  Oboe  Hay 

(4u7)77a-37?e 

I  &mnr*ftS»tai  Ml« 
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Silent  Solar  Pow\ 


The  S349  00  Kullct  TcMKJ  C?RV  Snlar  Ptfwer  SupfM)  keeps  yot 

i  CfVJirr  lift  I  he  an    rrxind  ihe  clock  Of  puwen  ytUlT  tOO*  HF  sXalKrt* 

\60  fcrs  •  rnunih  CtmiF\^  circuii  tptcda  charge.  pr^ccn  «cl  ceil*.  A. 
*e4kcd  bxicnc*   FuTly  ass*mhicd.  QB  V.  pcmoNc    Easily  eipamfctj 

(801)373-8425  -^f^srai  iwutmso? 

CIRCLE  336  ON  READER  SERVICE  CARD 


UHF  REPEATER 


Make  high  quality  UHF  repeaters  from 
GE  Master  II  mobiles! 


'40  Walt  Mobile-Radio 

■  DupieKirrg  and  tuning  information. 

'  information  witfxxjt  radio 


S199 
S12 
S40 


Versatel  Communications 

Orders  l-fl0u~45&-5S4&  For  into.  307-266-1 700 

P.O.  Box  4012  •  Casper,  Wyoming  82604 
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DTMF/encoders 

STEEL  KEYS 
SEALED  GOLD  CONTACTS 

An  ultra  high  quality  DTMF  Encoder 
for  absolute  reliability  and  function. 

•  Contacts  are  Waier  Proof/  Dual  Proof 

•  Completely  Sell  Contained  —  No  RFI 

•  Simple  3-  W^e  Con  need  on  *  Output  Lewi  Ad| 

•  Wide  Qpetahng  ftange  5  to  ifivdc 

•  w-oe  Ternpeuture  Range  -£2Bio  *i60"F 

•  Suppled  *»iti  Instruction*.  Schematrc  TeT-piate  &  Hard*tre 

s»* ■  Call  or  Write  lor  Free  Catalog 

PK-1  $71  *  t  PK-  1K$78*  visa/  AMEX  PK-2S76*  /  PK-2K  S83* 

W/Relay  *Requesi  Quantity  Price  W/Relsy 


$>ipo  Communications 

Emphasis  is  on  Quality  &  Reliability 


P.O.  Boa  2020 

Pollock  Pines,  California  95726 

(91 6} 644-5444 

Fa>L  (9161  644- PJPO 


N/CH  SPEED 
SJCNAIL/NC 


DTMF 
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AM 

MEMORY  DIAL 
STORE  &  SEND 


^3 


STEEL  KEYS 
SEALED  GOLD  CONTACTS 

An  ultra-high  quality  DTMF  Encoder 
lor  absolute  reliability  and  function, 

•  Software -Driven  and  Keyboard  Programmable 

•  25  Memories  *  High  Capacity.  30  Digits  per  Location 

•  Non-  Vol rj l ile  Memory  •  Aulo  Test  &  PIT  OJ  Sable 

•  5-10-20  DPS,  Pure  Signalling  — No  "Pops" 

■  Speed  Adi  ■  Pause  Adj  *  Digit  Expand  *  Wait  /Send 

•  WidP  Operating  Range-  -2?  +160*1  t  6-26  VDC 

•  Tech  Level  Programming  *  Sell -Contained  Side  Tone 


PK-7V,  ANI32 
PK-7H  Hon*.  Model 


*  Call  or  write  tor  ANI32  Info 


Mail 
Order 


<pipo  Communications 


Emphasis  is  on  Quality  &  Reliability 


PK-1K,  AM3.2 
W/  Relay 


P.O.  Box  2020 

Pollock  Pines,  California  95726 

(916)644-5444 

FAX:644-PIP0 
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T   ELECTROMAGNETIC  FIELD  METER 

Reduce  exposure  to  potentially  harmful 
electromagnetic  fields,  AlphaLab's  handheld  TriField™ 
Meter  measures  AC  electric  fields,  AC  magnetic  fields 
and  radio/microwave  power  density.  Find  ground  faults, 
AC  current  wires  or  measure  high-field  generators  with 
the  Magnetic  setting  (2  -  100  miMfgauss,  60  Hz);  identify 
poorly  grounded  or  shielded  equipment,  high  VDT  or 
fluorescent  light  fields,  distinguish  hot  vs.  ground  wires 
with  Electric  setting  (.5  -  100  kV/m,  GO  Hz);  measure 
antenna  radiation  patterns,  leaky  microwave  ovens,  etc. 
on  RF/microwsve  setting  (SO  MHz  to  3  GHz,  .01  to  1 
mW/cma)t 

Electric  and  magnetic  settings  are  omnidirectional, 
measuring  full  magnitude  of  fields  without  the  need  to 
reorient  the  meter.  Price  of  $145  includes  delivery  and 
one-year  warranty, 

AfphaLab,  1272  Alameda  Ave,  Salt  Lake  City.  UT  84102 
Call  {601)  532*6604  for  speedier  service  or  free 
literature  on  electromagnetic  radiation  health  risks. 


JOIN  TAPfi-TUCSON  AMATEUR  PACKET  RADIC 

(non-profit  developers  of  the  TNC).  Membership 
benefits  include:  supporting  the  development  o 
new  communications  technology,  quarterly  newslet 
ler,  low-priced  software/shareware,  kit  catalog 
$l5/year  US  and  possessions,  $18/year  Canada 
and  Mexico,  $25  elsewhere.  US  funds.  V3sa/MC  ac 
cepted.  Bonus:  mention  73,  receive  TAPR  Packe 
Radio  General  info  booklet  ($7  value)!  Voice 
(602)749-9479,  Fax:  (602)749-5636.  Mail:  PO  Bo; 
1 2925,  Tucson  AZ  85732.  BNB765 

SOLAR  POWERED  HAMS!  The  Sunswitch  is  < 
charge  controller  to  protect  your  batteries  from  owe 
charge.  Power  MOSFETs  are  used,  no  relays!  As 
sembled  tuned  and  tested.  Now  with  Wall  Moun 
Case,  $55.00  plus  $3.00  shipping,  SUNLIGHT  EN 
ERGY  SYSTEMS,  2225  Mayflower  MW,  Massiiloi 
OH  44647.  BNB774 

WANTED:  clean,  unused,  COAXIAL  CON  NEC 
TORS,  ADAPTERS,  RF  AND  MICROWAVE  COM 
PONENTS.  IGU,  PO  Box  27849,  Santa  Ana  Q 
92799.  Fax  (71 4)553-0266.  BNB81 0 

R-390  A  SALES  &  SERVICE,  PO  BOX  3541-S 
TOLEDO  OH  43608.  BNB813 

FREE  SHAREWARE  AND  HAM  CATALOG  fc 

IBM  or  COCO.  Morse  code  Computer  Interface 
S49.95.  DYNAMIC  ELECTRONICS,  Box  896,  Har 
selle  AL  35640.  (205)773-2758,  FAX^773-7295, 

BNB815 

SENSATIONAL  NEW  WAY  TO  LEARN  CODED 

Aerobics,  Sing,  Jog,  or  Drive  whiEe  learning  code 
Now  the  secret  is  yours!  Order  THE  RHYTHM  O 
THE  CODE-Morse  code  music  cassette  toda^ 
$9.95  ppd  KAWA  RECORDS  P.O.  Box  319  £ 
Weymouth,  MA  02188.  The  HIT  of  the  1993  Dayto 
Hamventiont  BNB824 

SEIZED  GOODS,  radios,  stereos,  computers,  an 
more  oy  the  FBI,  IRS,  DEA,  Available  in  your  afe 
now.  Call  (800)436-4363  ext  C-6223.         BNB826 

DIGfTAL  SWR  and  POWER  METER,  Assemble 
Kit,  or  Plans,  with  Alarm  and  Set  Points.  FREE  ir 
formation.  RUPP  ELECTRONICS,  5403  Wes 
breeze,  Fort  Wayne  IN  46804.  (219)432-3049, 

BNS831 

FCC  COMMERCIAL  LICENSE  PREPARATIO 
RADIOTELEPHONE-RADIOTELEGRAPH.  Late: 

home  study  fast  easy  audio  video.  Q  &  A  po< 
disks.  FREE  details  WPT  PUBLICATION 
(800)800-7588,  BNB84C 

VIDEO  SYNC  GENERATOR  Restores  horizontal 
vertical  sync  lines  from  distorted  analog  video  fc 
mats.  For  information  on  completed  units  &  pricir 
write:  RC  DISTRIBUTING,  Box  552.  South  Bend  I 
46624t  phone  (219)236-5776.  BNB85C 

ELECTRONICS  GRAB  BAG!  500  pieces  of  ne 
components:  inductors,  capacitors,  diodes,  resi 
tors.  $5.00  postpaid.  ALLTRONICS,  2300  Zank 
Rd..  San  Jose  CA  951 31 .  BNB85J 

WANTED:  COLLINS  ANTIQUES,  anything  o 
from,  speakers,  receivers,  transmitters,  and  all  a 
cessories,  any  condition.  Top  $$$  paid.  Ric 
(800)462-2972  anytime.  BNB86E 

RFI  SHIELDED  PC'S:  great  for  HF/VHF  Pack* 
S600.  Lou:  (703)860>91 71 .  BNB87i 

AMATEUR  RADIO  REPAIR!!  all  makes  &  mote 
average  labor  per  unit,  $96.00.  W7HBF,  DA 
RUPE,  1302  S.  Uplands  Dr.,  Camano  WA  9839 
(206)387-3558.  BNB90I 

PRINTED  CIRCUIT  BOARDS  tor  73  Magazm 
QST,  ARRL  Electronics  Now,  Nuts  &  Volts,  pr 
jects.  US  orders  deduct  20%  Free  list.  B-C 
ELECTRONICS,  Box  20304.  358  Upper  James  S 
Hamilton,  Ontario,  Canada  L9C  7M5.       BNB9H 
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WANTED;  BUY  &  SELL  All  types  of  Electron 
Tubes.  Ceil  (612)429-9397,  Fax  (612)429-0929,  C 
&  N  ELECTRONICS,  Harold  Bramstedt  6104  Egg 
Lake  Road.  Hugo  MN  55038-  BNB915 

COMMODORE  64  HAM  PROGRAMS-8  disk  sides 
over  200  Ham  programs  $16.95./$, 29  stamp  gets 
unusual  software  catalog  of  Utilities,  Games,  AduU 
and  British  Disks,  HOME-SPUN  SOFTWARE,  Box 
1 064-BB ,  Estero  FL  33928.  BNB91 7 

ACS  NUOB  BBS!  Free  access,  over  16,000  pro- 
grams,  (316)251-2761.  BN8923 

INEXPENSIVE  HAM  RADIO  EQUIPMENT  Send 
Doslage  stamp  for  list,  Jim  Brady  WA4DSO.  3037 
Audrey  DR,  Gastonia  NC  28054.  BNB927 

JSEO  AND  NEW  AMATEUR  RADIO,  SWL.  AND 
SCANNERS,  We  buy,  sell*  consign  and  trade  used 
iqufpment.  Thirty  day  warranty.  Western  Pennsyl- 
/anjas"  newest  Amateur  Radio  supplier  We  also  of- 
er  complete  repairs  on  most  types  of  equipment, 
-all  for  quotes.  FOR  HAMS  ONLY,  INC.  INFO 
412)374-9744,  ORDERS  ONLY  (800)854-0815, 
30BB  KE3EE,  BNB929 

1ADIO  REPAIR  Amateur  and  commercial,  profes- 
sorial work.  Fred  Fisher  WF9Qr  6866  W,  River  Rd., 
South  Whitley  IN  46787.  (219)723-4435.    BNB930 

SEIZED  GOODS,  radios,  stereos,  computers,  and 
Tore  by  FBI,  IRS.  DEA.  Available  in  your  area  now, 
;all  (800J436-4363  Ext.  C-6223.  BNB940 

T1EE  HAM  GOSPEL  TRACTS.  SASE.  N3FTT, 
133  Gramercy,  Clifton  Heights  PA  19018.BNB96O 

IRP  KITS  &  COMPONENTS  only  2  stamps  for 
atalog.  DAN'S  SMALL  PARTS  &  KITS,  1935 
outh  3rd  West  #1 ,  Missoula  MT  59801 .    BNB964 

HINTED  CIRCUIT  BOARDS  for  projects  in  73t 
fam  Radio.  QSTf  ARRL  Handbook.  List  SASE. 
AR  CIRCUITS,  18N640  Field  Ct..  Dundee  IL 
0118.  BNB966 

ZDEN  SERVICE  by  former  factory  technician. 
OUTHERN  TECHNOLOGIES  AMATEUR  RADIO, 
JC„  10715  SW  190  St.  #9,  Miami  FL  33157, 
105)238-3327,  BNB979 

OMPUTER  &  PRINTER  USERS:  SAVE!  SAVE! 
AVE!  Renew  your  ribbons.  Ink  for  20  to  30  reink- 
g  $6,00  plus  $3-00  shipping.  C  &  S  ENTERPRIS- 
3.  P.O.  Box  561 ,  Clinton  MS  38056.  S*d  Wilson, 
BSGFM.  BNB980 

J  R  PL  US  Huge  quantities  Lowest  prices  in  Amer- 
a!  Dealers  wanted.  Catalogs  $3,  SURPLUS 
RADERS,  Box  276A,  Alburg  VT  05440,   BNB985 

BUY  ELECTRON  (VACUUM)  TUBES  Mag- 
ttTOOS,  Klystrons,  Planar  Triodes.  elc. Jeremy 
advin  at  the  VACUUM  TUBE  EXCHANGE. 

0OJ995-TUBE  or  fax  at  (800)995-685 1 .    BNB987 

CTURE  QSL  CARDS  of  your  shack,  etc.,  Irom 
ur  photo  or  btack  ink  artwork.  500  $28.00.  1,000 
4.50.  Also  non -picture  cards.  Custom  printed 
rds,  send  specifications  for  estimate.  Send  2 
imps  for  illustrated  literature.  Generous  sample 
$2.00,  half  pound  of  samples  $3.00,  R  AUNTS, 
17  Orchard  Road,  Coopersburg  PA  18036.  Fax 
Phone  {21 5)679-7238.  BNB988 

>TOR  PARTS  ROTOR  SERVICE,  ROTOR  ac- 
ssories:  Brak-D-Lays,  Qui k- Connects,  Pre-Set 
ids,  NEW  models  for  saie.  Free  catalog. 
^T.S„  7368  SR  1 05,  Fembervilte  OH  43450. 

BNB996 


Say  you  saw  it  in 
Barter  *nr  Buy! 


Subscribe  to 

73 

Amateur 
Radio 
Today 

Call 

800- 
289-0388 


"Our  products  speak...  for  themselves" 


DIGITAL  VOICE  RECORDER 

^fff    A"di°Q218 

V  UP  TO  21*  SECONDS  RECORD  TIME 
v  UP  TO  B  MESSAGES 
*  4  SAMPLE  RATES 

-  SPEAKER  OUTPUT 
4  LO  LEVEL  OUTPUT 

-  4  MEG  OF  RAM 
j  tO  POW£R 

-  TX  ENABLE  400m* 
4  BATTEBY  BACKUP 
.  ft-lSv  DC  OPERATION         ^  AQ   QQ 
4  SMALL  SIZE  2.5*  X  2.SU       %LUS  s\  M 


Both  units  are  hilly  fttuttfflblad  and  lettiicj. 

Full  d ac u men  1  .Hi tin  in  included 
For  mortt  infririnaJlon-,  call  or  *nle 


REPEATER  CONTROLLER 
.VOICE  ID'er»KE2AM  VER  B 

S£i  mVJFW  OJ-  V£R8iONA 
JUNE  ?99t  fSSUF  Of  7J  MAG- 

J  DIGITAL  VOICE  ID 
J  BATTERY  BACKUP 
4  TIME-OUT  TIMER 
J  TX  HANG  TIMER 
j  AUDIO  MIMING 
^JD  TIMER 

4  MUTING 

|v  TX  ENABLE  400ma 
^  COR  OR  SQUELCH  KEYED  NOT  A  KrT 
4  8-1 5v  DC  OPERATION  *1  1  Q  nfl 
j  SMALL  SIZE  3.2ta  X  3.4'  plus S+H 

GET-TECH  " 

201   RILEY  ROAD 

NEW  WINDSOR.  NY  12553 
(914)564-5347 


INTERFERENCE  LOCATION 


•  50  to  1000  MHZ 

•  Stuck  Microphones 

•  Cable  TV  Leaks 

•  Jammed  Repeaters 
&  Cell  Sites 


New  Technology  (patented)  converts  any  VHF  or  UHF  FM  receiver  into  a  sensitive  Doppler  shift  radio 
direction  finder.  Simply  plug  into  receiver's  antenna  and  external  speaker  jacks.  Models  available 
with  computer  interface,  synthesized  speech,  fixed  site  or  mobile  ■  50  MHz  to  1  GHz.  Call  or  write 
for  details. 


P" 


DOPPLER  SYSTEMS,  INC 


P.O.  BOX  2780  (602)  488-9755 

CAREFREE,  AZ  85377    FAX  (602)  488-1295 
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ATV  CONVERTERS   -  HF  LINEAR  AMPLIFIERS 


DISCOVER  THE  WOltD  OF 
FAIT  SCAN     y^     .TELEVISION 

70  CM 


JJCM 


AMATEUR  TELEVISION  CONVENIENS 

ATVI  4JC-41H \UM  Kit 

ATV  J    4JI-1H  IG**5-FETJ ,..,1  4105  Kit 

A  TV*   001-021  jCaAS-FET)  I  10  05  KM 

AUDIO  SflUilCH  CONTROL  Nw  *TV 

SIL  ii  I  M.05  ti.it 


Mr  AMPLIFIER!  mm  MOTOROLA  BULHT1MI 

Cumin,  r   n  ij,i  f,,  hf  A-tfa.  o..<»t*4 

<•%  ih*  MOTOROLA  HuA*imhi 

***fH  joow  n«i  re 

AN7«  HOW  1  0171 

ANrroL  low  i  n.ro 

AtvfTOH  low  I  03  tO 

ARU1  JOOW  1*03.00 


6B61    ntw  litis 
EB27A  JOOW  I11B1» 
EB104  6CDW  I4il  ]f 
A  ft  305  J  DOW  1311  52 


NEWH    IK  WATT  3-tO  MH>  Ampltfi.r 


COMBINERS 


POWER  SPUTTERS 

2-JOMH, 

•oo  w*u      pep  7-P«n 

10OOW.il  psp  i-r»rt 

Hit  Wilt       PEPi-Po.1 


I  64  05 

I  re  oi 

I  It  05 


3  METER  VHf  AMFLtFJEHS 
H  W*tt  KH**mi  JJ5A 
fi  Watt  M*M  1T5A 
Arwlab-W    n  tjt  uf 


m 


ATT  1I9~IMH 


il£i£*^_&Sfl_ 


mm 


H-PULL  il*»E*t 


;tHt*ri 


i  re  es  K* 

•  110.05  Kit 


ItHT-tlllHyli 


(w   rfrt«it*4   4fiT*r  m*|  i«n  *nd  pitH.  CAN  «r   writ*  fat  4 


I151M 

1    LIDO 

0       104 


VrffJBt,y5Stf-,'?QI'l"¥  "fflttf T 


MEAT  SINK  MATERIA! 

Modfl  OB  H,« i  Siik[l  Silljl  6|  I  32.10 

CH5-6  top|n-F  Spr>Bdcr|Ai6il/4|  ....  1  II. SO 

We  bIbd  it  ikb  M  f4  -  to  -  Find  fmru 

CHIP  CAPS-Kbam/ATC 

METALCLAO  MICA  CAPS-UiHka/Srflica 

RF  POWER  TRANSISTORS 

MINI-CIRCUIT  MIXERS 

5Qt     Ml-MtMil I  0  50 

SBl-tX  (10-lHOMfl I   7  0& 

ARCO  TRIMMER  CAPACJTORS 

VK204-20.4B  RF  OhIbb _.    I    120 

SO-SOO-il-lB  fBTiti  Bt»<  w|      20 

rtF  Tn 


Ada  ■  1  SO  fw  BhiBipini  intf 


"*.. 


IVnt.     "'"P 


'Wd 


bit 


■*'rfr 


CCI 


Communication 
oncepts  Inc. 


SOB  Millilonti  Orivc  ■  Xcni*,  Ohio  41315  ■  (5131  426-l«00 
FAX  513-129-3811 


CIRCLE  99  ON  READER  SERVICE  CARD 


We  have  what  you're  looking  for 

BRIGHT  NEON  QSLs  $26.95 


Bright  Neon  QSLs  that  jump  off  the  wall. 
Black  ink  on  65#  Postcard  Stock  with  six 
Neon  colors  to  choose  from:  Neon  Bfue, 
Neon  Purple,  Neon  Lemon,  Neon  Orange, 
Neon  Red,  and  Neon  Pink,  Printed  in  format 
shown,  state  outline  &  logo  included  at  no 
exlra  charge,  (Please  indicate  if  you  want 
ARRL  rogo  when  ordering). 

250  QSLs  S  26.85 

500  QSLS  *  30,95        1000  QSLS  S  36.95 

plus  53  95  shipping  U.S. 

Ham  it  up  with  all  six  Neon  colors,  order 
the  Rainbow  Box  tor  only  $4,00  more. 
You'll  be  hard  pressed  to  beat  the  price 
while  creating  such  STAND  OUT  quality. 


^N90KK 


Bli  "ITt  **  III 


Serd  yoyf  cfieck  of  money  order  along  with 
JPririiEKJ  or  Typed)  Name,  Address,  {including 
County).  Call  Letters  and    Color  of  Stock 

JO:  BB&W  Printing 

803  N.  Front  Street 
McHenry,  IL  60050 

Custom  fob  or  Different  Stock,  No  Problem, 
Call:  (815)  3S5  6005 
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Uncle  Wayne's  Bookshelf 


REFERENCE 


20N1Q2  Practical  Digital  Electronics  Handbook  hy  Mikr  Tmr- 
fey  H,\  Coniajns  nine  digital  te*t  gear  projects  Digital  cirtutis,  logic 
gHte.  bistable?*  ;md  inner*,  rnicrupmeessof^  memory  and  inoiiUoutpui 

devices.  $14.50 

20N103  Electronic  Power  Supply  Handbook  hy  fan  K.  Sim  lair 
Covers  many  types  of  supplies-  baiterics*.  Mntpk  AC  supplies,  switch 
mode  supplier  amf  inverter*  £16*25 

20NKK  Electronic  Test  Equipment  Handbook  fry  Sieve  Money 
A  ewdc  id  electronic  test  equipment  for  the  engineer,  ledaktan.  soj- 
dem  and  home  enthusiast  f  1S.QQ 

SON  105  Digital  Logic  Gates  and  Flip-Flopi  by  fan  R.  Situ  bur  A 
ll  rm  foundation  in  digital  electronics.  Trcais  the  topics  of  gaie*  and 
flip-flop*  (borough  ly  and  from  the  beginning,  f  l&utt 

01C80  Master  Handbook  of  1001  Practical  Electronic 
Circuits  Tried  and  proven  solid  slater  circuits  $19.95 

01 P6S  Pirate  Radio  Stations  fa.  Andrew  Kiwfy  Tuning  in  to  under- 
ground broadcast*.  *I9.95 

OlTOi  Transmitter  Hunting  frr  Joxph  MoeU  md  Jhtmrnt  Curiae 
Radio  dircctkm  finding  timpttfndL  S1955 

03RQ2  Rtty  Today  fry  Uu\t  fa%ram  Modem  guide  to  amateur  rs- 
diufclerypc.  $a\50 

05E03  First  Book  of  Modern  Electronics  Unique  projects  that 
are  money  saving  512.95 

G0D22  The  World  Ham  Net  Directory  fry  Mike  UfrWdr  New— 
2nd  ediiVrm  liminjuces  ihe  apteral  imere^t  ram  radio  network  end 
dioim  >«j  »hcn  and  where  >ou  can  tune  diem  in  4*30 

09P33  Praia  Radio  Directory  hy  Gftjre*1  Ze/W  Where  to  June  fai 
tm  ^cctet  cnienainmeni  ^aitorK  S7.9S 

10F093  1993  International  Call  book  The  new  I  ^International 
Cilllhook  lw*  5(K>.l*)fl+  licensed  radio  amateurs  in  the  countries  out- 
side North  America,  It  covers  Stmili  America.  Europe.  Africa,  Asia. 

and  i lie  Picllk  area  (exclusive  of  Hawaii  and  ihc  U.S.  possess  lonsT 
129.95 


J0OF92  1993  Callback  Supplement  \n  update  io  [he  1992 
IntEmaikxul  and  Ametican  calibook-s.  $10.00 

12E76  Basic  Electronics  Prepared  hy  the  Bureau  ttf  Naval 
Perstumet  Covers  the  important  aspect*  of  tipplicd  cleciruuicv  and 
electronic*  ciiinmurticaiioiiN,  5111.95 

12E41  Second  Level  Basic  Electronics  Prepared  fry  ihe  Bu- 
reau t>f  S'linji  Pemtmnel  Sequel  to  B»*c  Electronics,  thorough 
ireuiment  a!  the  more  advanced  levels  of  applied  ckctronicv  $9.95 

01D4S  The  Illustrated  Dictionary  of  Electron  ica,  5th  Ed  - 
RafiLf  P.  Turner  and  Sum  Cthtfivo  An  eihausiixc  lea  of  afrbcevia- 
Uons,  and  appendix  packed  *ith  scftcffUlis  symbols  Jfld  conver- 
sion tablo.  $16.95 

20N091  Most*  Often -Needed  Radio  Diagrams  and  Servic- 
ing Information .  1926-1936,  Volume  One  compiled  hy  M.N. 
Heiimun  An  invaluable  reference  Tor  anyone  involved  in  V intact: 
Radio  revtor  at  ion.  $  11 .95 


10D093  1993  North  Amen  can  Call  book  The  199  J  North  American 
CaJlbook  fists  the  call*,  names,  and  Address  raforouttofi  for  5f  tfLLKlk 
licenced  radio  amaKurv  in  all  com* lie*  of  North  America  $29.95 


0SH24  Radio  Handbook,  23rd  Ed,  fry  WUUam  I  Orr  WASAi  S4G 
page*  of  everything  you  warned  lo  know  shout  radio  communication. 
U9.95 

02B10  Heath  Nostalgia   fy  ftfry  Perdue  KXTP  124  paye  illustrated 

history  of  the  Heath  Company.  Includes  ninny  fond  memories  ccmlri  tinted 
by  lomj-iime  lleaihkii  employees  $9,50 


20N096  How  To  Read  Schematics  {4th  Ed.)  fry  Ikmatd  £ 
Hf77in$km  Written  for  die  beginner  in  electronic*,  bin  it  ako  c«- 
taiRt  informal  win  valuable  to  the  hobh>h.t  and  engineering  techni- 
cian. $14.95 

20N097  Radio  Operator  s  World  Atlas  hy  Wah  Stfao* 
Wf)£P  This  iv  a  compuci  {f>*7)h  deiailcu1.  and  comprehensive 
svtirld  atlas  designed  lu  be  a  constant  desk  top  comptinion  for  radio 

opcralorn,,  $17.95 

20N020  Secrets  of  RF  Circuit  Design  by  Jv\epii  J.  Cure 
Wrinen  in  clear  non-techiiiciit  laogmge,  coier\  everjthing  from 
mtenn^  re.  tTonvtstorv.  $19.50 

20N109  73  Magazine  3ndei  1960-1990  A  compSete  indet  to 
ever)  arttcte  puWisoed  is  7J  MuKUtitte  Uirwgh  19%  Book  $15.00 
IBM  software  I  spec"**  typcj  $10,00 

20N110  Product  Reviews  Since  1945  Contains:  art  unlet  to 
3.4^K)  product  reviews  ih;ii  ha\e  aiipeui'ed  in  Q5T.  CQ.  HE.  ?$  and 
Rtub'tm.  Buuk  $12.95  IBM  Software  5.25  $10.00 


SHORTWAVE 


06S57 1993  Passport  to  World  Band  Radio 

by  International  Broadcasting  Services,  Ltd 
You'll  get  the  latest  station  and  time  grids. 
$16.50 

03 S1i  Shortwave  Receivers  Past  and  Pre- 
sent edited  by  Fred  J.  Osterman  Guide  to 
200+  shortwave  receivers  manufactured  in 
the  last  20  yean;.  The  BJue  Boole  of  short- 
wave radx)  vaiue.  $8.95 

07R25  The  flTTY  Listener  by  Fred  Osier- 

man  Mew  and  expanded-  This  specialized 
book  compiles  issues  1  through  25  of  the  RT- 
TY Listener  Newsletter.  Contains  up-to-date, 
hardlo-tind  Information  on  advanced  RTTY 
and  FAX  monitoring  techniques  and  irequen^ 
cies  Si  9  95 

03CD9  Shortwave  Clandestine  Confidential 
by  Gerry  L  Dealer  Covers  all  clandestine 
broadcasts  g.  country -by  country:  teils  fre- 
quencies, other  unpublished  information:  spy. 
insurgents,  freedom  fighters,  rebel,  anarchist 
radio,  secrei  radio.  58.50 

03M221  US  Military  Communications  (Part 
1)  US  Military  communication  channels  on 
shortwave.  Covers  frequencies,  background 
on  potnt4o- post  frequencies  lor  the  Philip- 
pines, Japan  and  Korea.  Indian  and  Pacrfic 
Oceans,  and  more.  Si 2.95 

03M222  US  Military  Communications 
(Part2)  Covers  US  Coast  Guard,  NASA, 
CAP,  FAA,  Dept.  of  Energy,  Federal  Emer- 
gency Management  Agency,  Disaster  Com- 
munications, FCC,  Dept.  ol  Justice  From  14 
KC  to  9073  KC  SI 2.95 

03M223  US  Military  Com  muni  cations  (Part 
3)  Completes  the  vast  overall  frequency  bsJ 
Of  US  Military  services,  from  8993  KC  to 
27.944  KC  S  12.95 

09S42  The  Scanner  Listener's  Handbook 


by  Edward  Soomre  N2BFF  Get  the  most  out 

at  your  scanner  radio.  $14,95 

11TB8  Tune  in  on  Telephone  Calls  by  Tom 
Kneitei  K2AES  Formatted  as  a  frequency  list 
with  detailed  description  of  each  service  and 
its  location  In  RF  spectrum.  SI  2.95 

03K205  Guide  to  Radioteletype  (RTTY] 
Stations  by  J  Kltnganfuss  Updated  book 
covers  a  u  FTTTY  staiions  from  3MH1-30MHZ. 
Press,  Military,  Commercial.  Meieo.  PTTs. 
embassies,  and  more  St 2.95 

11  A3  ID  Air  Scan  Guide  to  Aeronautical 
Communications  (5th  EdO  by  Tom  Kneite! 
K2AES  Most  comprehensive  guide  10  moni- 
lonng  US  aeronautical  communications.  Cov- 
ers sit  Canadian  land  airports  and  seaplane 
bases,  plus  fcstmgs  for  CereraT  Amenca.  the 
Caribbean.  North  Atlantic,  and  the  Pacific 
Territories  $14.95 

15AQ02  Scanner  and  Shortwave  Answer 
Book  by  Bob  Grove  Most  frequently  asked 
questions  by  hobbyists.  $13.95 

Q7A6G  Aeronaut! cat  Communications 
Handbook  by  Robert  E.  Evans  Exhaustive, 
scholarly  treatment  of  shortwave  aeronautical 
listening  St 9. 95 

11RF13  The  "Top  Secrer  Registry  of  US 
Government  Radio  Frequencies  {7th  Ed.) 

by  Tom  Kneitei  K2AES  This  scanner  directo- 
ry has  become  the  standard  reference 
source  for  frequency  and  other  important  in- 
lormation  relating  to  Ihe  communications  of 
federal  agencies.  Si  9  95 

11F52  Ferrells  Confidential  Frequency 
List.  H«w  Revised  Edition  compiled  by 
A.G  Haiiigey  All  frequencies  Irom  4  MHz- 
2&MHz  covering  ship,  embassy,  areo,  Vol- 
met,  Interpol,  numbers,  Air  Force  OneTwo. 
more.  $19.50 


1 1SR97  National  Directory  of  Survival  Ra- 
dio Frequencies  by  Tom  Kneitei  K2AES 
Handy  and  concise  reference  guide  to  high 
interest  communications  Irequencies  re- 
quired by  survivallsls.  S8.95 

1 1SM  11  Scanner  Mod  ff  feat  ion  Handbook, 
VoL  1  by  Bill  Creek  provides  straightforward 
step-by-siep  instructions  for  expanding  the 
operating  capabilities  of  VHF  scanners. 
SI  7.95 

11EE06  Guide  to  Embassy  Espionage 
Communications  by  Tom  Kneitei  K2AES 

Candid  and  probing  examination  of  world- 
wide embassy  and  (alleged)  espionage  com- 
munications systems  and  networks,  S  10.95 

20H094  A  Rick  of  the  Switch,  1930-1950 
by  Morgan  E  McMahon  Discover  the  fast- 
growing  hobby  of  radio  coiectmg.  $895 

07RZ6  World  Wide  Aeronautical  Commu- 
nications by  Robert  E  Evans  AircraftfAlr 
Tralfic  Control  Aircraft/Company  Operations, 
Aviation  Woathor  Broadcasts.  Aeronautical 
Fllghl  Tests.  Worldwide  Military  Arr  Forces. 
Aero  Search  &  Rescue,  Aero  Law  Enforce- 
ment. NASA  Flight  Suppon,  Aero  Terms  & 
Abbreviations  and  Aero  Tactical  identifiers. 
56-95 

11TB9  Scanner  Modification  Handbook 
Vol.  2  by  Bill  Creek  Here  it  fs-^a  companion 
to  Vol  I.  In  Tact,  Vol,  2  has  a  section  that  pro- 
vides improved  approaches  and  updated 

techniques  for  the  mods  in  Vol.  1.  There's  1B 
new  exciting  modifications,  lor  popular  scan- 
ners. S  17.95 

03R0I  World  Press  Services  Frequencies 
(RTTY)  New  5th  Ed  A  comprehensive  man- 
ual covering  radiot&Jetype  news  monrtnnng — 
contains  all  information — antenna,  receiving, 
lerrninal  units,  plus  three  extensive  frequency 
lisis  $3.95 


SOFTWARE 


(NM54  GGTE  Horse  Tutor  From  tefinrier  io  Ej- 
tra  da»  in  ea^)  self-paced  le>-*fpi.  Code  speeds  tnxa 
I  id  over  1 1)1)  words  per  minuic  SunJjrd  m 
Farnswurih  mode,  Aiiju^uble  hhk  frcquertj  Crene 
your  own  drills,  practice  or  ,w.IlijI  CxArflBL  Ruins  con- 
form lo  RX  rctjuirement^  3  1/4"  Eloppv  (or  1HM  PC. 
XT,  AT.  PS^or  eampjiiriks  mM 

04M55  Advanced  Edition  £29.95 

2QN021  No  Code  Ham  Radio  Education  Pack* 
age  Computer  softwrtc  pjcLipc  LrwUklo  c»mpuier 
aided  m^m>viion  vfiwc  eIBM  compatible).  200 
page  Km  Radio  Handbook  519.95 

2ON022  Ham  Operator  Education  Package 
Computer  ioft^jre  uocium^  five  IBM  compatible 
discs  uith  u\\  ^HestJOMi  t'nr  all  license  dnttt,  plus 

"Morse  Academy"  cock  tcuclnnp  wiftwarc  itiui  uitcs 
>™  from  l)-2t]  wpm.  539^5 

Lanze  Code  Programs — (AnHiabte  on  5 1/4"  tsst) 
Inespensf^c  ornplcte  midy  guide  code  program*  for 
boch  ihe  C&4/12S  Commodores  aid  the  IBM  compart- 
bits.  Pru*rjm>  im: tudc  updyicd  FCC  kpcJuins,  multi- 
ple choice  answer*.  ftrni«la>.  schenttmc  lymhois.  di- 
igramx  aral  stmutalEd  i VE|  ^i-npie.  ted. 


IBM  Pv*\* 

Commodorr  Part* 

Price 

Novice 

fBMOl 

COMOl 

tW.9S 

Tech 

IBMQ2 

COM02 

$14.95 

Gencntl 

1BMi)3 

COMC3 

$t4,95 

Advance 

mm 

CUM04 

419.95 

Eniia  iNcw 

hHJl)IBM{J5 

COMOS 

SI9^5 

IBUO^  COM0G  IBM/Commodore  Tech  No 
Code— Lanze  Code  Program  Coma  ins  all  ihc 
aadurUed  FCC  quesikim  znd  jn^w  *r*  ovd  m  icuiri* 
farmuiiv  Mchemark  aymbok.  dn*runi.  and  >vnple 
ievi  for  passing  die  new  Technician  No  Code  licerec 

IBM97  Amateur  Radio  Part  97  Rules  Include* 
updated,  revised  Commissimf-s  Hides,  SeplciT^r  30. 
I9B9  5  1/4"  disk  IBM  uompaiihlc  unly.S9.95 


VIS  Study  Cards  Cumpati.  up-io-diir  Rash  Cards 
whh  Key  Wt*tH.  Underlined.  Qui?  on  back  Formulas 
worked  out    SchcnutiLv  ji  \our  finfcrtip^    L\ed 
SUCCE5 S Ft  LLT  bj  a^  6  to  SI ! 
NOVICE                     VISOI                      IlIJs 
TECH                        VIS02                       IW5 
GENERAL                  VISA*                        MS 
ADVANCED              ViStW                       I5J5 
EXTRA                       VISU5                        K45 

/r? 


ARRL BOOKS 


AH  1933  ARRL  1993  Handbook  (70th  Ed.)  39 
chapters-  featuring  1H JO  tables.  figure^  and  charts. 
Com  pre  hens  ive*  well  organized  and  tif ford  able. 
$2$M 

AR1 086-4  ARAL  Operating  Manual  (4th  Ed.) 
InfurnijTion  on  how  to  make  the  hot  use  of  your 
fflttfal.  including:  interfadn?  home  computers. 
OSCAR.  VKF-UHF.  Siai» 

ARQi  34  Antenna  Compendium  Vol  1  Mate- 
rialv  on  vcrticaK  quad*,  loopi.  yagct,  reduced  *i/e 
antenna,  haluir..  Stnhn  Charts^  antenna.  polari/S' 
lion.  $10,00 

AR2545  Antenna  Compendium  Vol.  2  Cov- 
ers vcnicaK  yagis.  quads*  multtband  and  broad- 
band *i  teems,  antenna  ejection.  $12.00 

AFWi?  Antenna  Compendium  Vol.  3  More 
vrrucak  yaeiv  quad*,  pKn.  loops,  mayv  mobile 
direction  finding  mm  rolled  current*,  computer- 
ised, installation,  overload^  plus.  40  new  ankle* 
for  bcjiinneA  to  advanced.  $14.00 

A R 262 6  Companion  Software  for  Antenna 
Compendium  Vol.  2  5  1/4"  MS  DOS  floppy, 
Si  0,00 

AR04BJ3  W1  F  B's  Antenna  Notebook  hy  Domx 
DeMaw  WIFE  Get  the  beg  performance  out  of  int- 
obtrusitc  *  ire  antenna*  and  vetticalv.  Bui  Id  tuner* 
and  SWR  bridges  $%5D 

AR034B  QRP  Notebook  M  Dmca  /jc  w«:» 
W7fW  Present  amvrructkui  projects  for  the  QRP 
operandi.  $930 

AR4141  WlFB"s  Design  Notebook  M'  Dong 
Dt'totw  WIFE  Filled  with  simple  practical  projects 
that  can  be  bujjl  u^iny  readily  available  compo- 
nents and  common  hand  tools.  SI 0.00 

ARP2CQ  Antenna  Impedance  Matching  by 
Wiiftvd  H,  Canm  Mom  compfehcrtMve  book  writ- 
ten  on  tfviny  Smith  Charts  in  solving  impedance 
matching  problems.  $15.00 

AR0402  Solid  Stale  Design  Good,  basic  infor- 
mation* circuit  design.1*  and  applications:  descrip- 
tions of  receive n;,  transmitters,  power  supplies,  and 
lev)  eifuipineni.  $12,00 

AR3193  Weather  Satellite  Handbook  (4th 
Ed.)  hy  Or.  Ralph  Tatt&tn  WmOQT  Expanded 


and  revised  to  reflect  today's  weather-fax  satellite 
technology.  $20.00 

a R 3290  Companion  Software  for  Weather 
Satellite  Handbook  5  1/4"  MS-DOS  Floppy. 
$10.00 

AR3S91  Mow  You're  Talking!  All  You  l¥eed 
To  Get  Your  Rest  Ham  Radio  License  (2nd 
Edition)  A  complete  study  guide  for  the  Techni- 
cm  and  Novice  wnticn exam.  Practical  information 
every  beginner  needs  is  written  clearly  and  simply 
and  in  small  dn*ev  $I9jD0 

A R 3292  Your  Introduction  to  Morse  Code: 
Practice  Cassettes  Kil  includes  two  90  minute 
cassette  tapes,  Prepare*  yog  for  the  5  WPM  Morse 
code  «iim  to  earn  your  Novice  license  or  add  high- 
frequency  worldwide  communication*  privileges  to 
your  code  -free  Technician  licence  $10.00 

ARD437  ARRL  Repeater  Directory  1993- 
1994  l9.0TiCk  li^tinp,  with  dig ipejtcrv  terndplant, 
CTCSS  iPUTMlt  lone  chart,  frequency  coofdiiu- 
tors,  ARRL  special  service  clubs,  and  beacon  list- 

ings  from  1 4  Ml  t/  to  24GHr.  $6,110 

AR1Q33  The  DXCC  Companion  fry  Jim  Kettr- 
mm  KfttS  Spells  out  in  simple,  straightforward 
terms  what  you  need  to  be  a  successful  DXcr. 
$6.00 

AR1250  Log  Book -Spiral  43.50 

ARA341  interference  Handbook  rfi  sleuth'* 
experience  in  sol\ ing  interference  problems. 
$12.00 

AR2197  ARRL  Data  Book  Valuable  aid  to  the 
RF  design  engineer,  technician,  radio  amateur,  :iruJ 
eiperimentcr.  $12.00 

AR2960  Transmission  Line  Transformers 
(2nd  Ed.)  fri  fir  Jerry  Srvici  W2FMI  Practical 
designs  and  specific  information  no  cooMrvcuofi 
tech  ftjqucs  and  sources  of  maicriji  $20.00 

AR0410  Yagi  Antenna  Design    A  Ham  Radio 
scries  polished  and  expanded  hy  Dr.  Law  son 
$15.00 

AR2171  Hints  and  Kinks  Ideas  for  Kiting  up 
your  year  for  comfortable,  efficient  operation. 

mm 


ANTENNAS 


20N10&"  The  Easy  Wire  Antenna  Handbook 
*t\  On  re  Ingram  K4TWJ.  Gives  you  all  of  the 

i ceded  dimensions,  for  a  fuil  range  of  easy  to  build 
md  erect  "sky  wires.    $9.50 

I0A343  All  About  Cubical  Quad  Antennas 
ty  Wtttitim  Ott  and  Satan  Cowan  "The  Classic** 
w  Quad  design,  theory,  construction,  operation, 
<e»  feed  and  matching  \v\t£mr>.  New  dan  $t  1.95 

"1A70  Practical  Antenna  Handbook  by 
\rstph  J  Cutt  -Design*  buikl.  modify,  and  install 
■our  own  anienna*. 


1DA342  All  About  Vertitle  Antennas^* 
WVWioni  Orr  Comprehensive  coverage  of  amateur 
cam  municat  ions.  $10.95 

10A345  Beam  Antenna  Handbook  hy  William 
Orr  tmd  Stuart  Cmvan  Everything  you  need  to 
know  about  beam  doign.  construct  ion.  and  opcrj 
iton  $1L95 

10A346  Simple.  Low-Cost  Wire  Anlennes 
For  Radio  Amateurs  Ay  WiUmm  On-mdStmrt 
Cowan  All  Hew!  Low-cost,  mull i -hand  antennas: 
men  pensive  teams.  "In  visible-  onicnnas  for  harm 
in  "tough"  locations!  New  data.  $1 )  „95 


UHF/VHF/PACKET, 

HP22-2  The  Packet  Radio  Handbook  {2nd 
id.)  hy  Jonathan  L  Mayo  KR3T  ~._the  definitive 
uide  to  amateur  packet  operation."' — Gwyn  Reedy 
V  i  BEL  Only  $tf.95 

ON0"9  U.S.  Repeater  Map  book  hy  Robert 
furtin  h'fiMQS  The  Guide  for  traveline  radio  am- 
teues  $9.95 


09V 1 1  The  Basic  Guide  to  VHF/UHP  Ham 
Radio  A\  Edmtfd  M.  Natl  Pros  ides  a  fina  rate  in- 
troduction to  the  2  b  and  l_Z5  meter  bands  as  well 
as  23,  33.  and  Hkm.  $450 

03R05  RTTY  Today  by  Dare  Ingram  K4TWJ 
Mom  comprehensive  RTTY  cuide  ever  published 
$fL50 


BOOKS  FOR  BEGINNERS 


2D42  DigilaJ  Novice  M  Jim  Grubh*  tkared  to 
uke  yuu  a  raoec  tnowiedfable  pxnicipani.  V&50 

1AS7  Shortwave  Listener's  Antenna 

andbOOk  Primer  ante  nna  theory.  1 1 3.95 

3CZ5  Baste  A-C,  Circuits  a  step-hy-stcp  ap- 
-uach  Tor  ihc  beginning  student.  $24.50 

"JNOifi  Technician  Class  License  Manual: 
ew  No-Code  by  Gurdw  Went  This  book  covers 
crvihme  you  need  to  become  aTcchmcian  Class 
am.  Every  question  and  ja\-*eT  on  the  oamina- 
b  found  m  this  one  book.  FCC  Form  610  ap- 
$9.95 


)N100  Etectronjcs  Build  and  Learn  {2nd 
J.)  by  RA  Prnfttttl  Combines  Theory  and  practice 
that  you  can  "ieam  by  doing."  $t2+5U 


20N092  The  Wonderlui  World  of  Ham 
Radio  by  Richard  SiobiiL  fflLCS  S  imple,  clear, 
and  fun.  Introduces  young  people  to  amateur  radio. 
$7.9$ 

2QN099  Digital  Electronics  Projects  for 
Beginners  by  Owm  Bishop  Contains  12  digi- 
tal electronics  projects  suitable  for  the  beginner 
to  build  with  the  minimum  of  equipment,  $12.50 

AR2B71  W1FBTs  Help  for  New  Hams  by 
Dong  DtMa*  WIFE  Complete  for  the  newcomer 
Put  together  a  Matjor  and  get  on  the  air.  $10,04 

AR22B6  First  Steps  in  Radio  b\  Dmw  DcMaw 
WIFR  Series  o(QST  articles.  $5.00 


AR3169  ORP  Classics  Compilation  of  ARRL 
publications  on  building  receivers,  irao^miiten;. 
transceivers,,  accessories.  $12*00 

ARRL  License  Manuals  Complete  FCC  ques- 
tion pools  with  answers. 

AH2375  Technician  Ctass  S6.00 
AR2383  General  Class  56.00 
AH01 66  Advanced  Class  S6.(D 
AR2381  Ertra  Class  55.00 

AR3185  The  Satellite  Experimenter's  Hand- 
DOOiL  (2nd  Ed.)  by  Martin  Davidttff  K1UHC  Ex- 
panded ;uid  revised.  Focusing  on  satellites  built  by 
and  for  the  imematiomil  radio  amateur  community. 

nin 

AR2456  FCC  Rule  Book  (9th  Ed.)  A  must  for 
every  active  radio  amateur.  $9.00 


AR2T03  Satellite  Anthology  The 
■nation  on  QSCARs  9  through  13  as  well  as  the  RS 
satelhicv.  the  use  of  digital  nioofrs.  tracking  anten- 
nas. RL'DAK.  micnocomputer.  and  more!  $5.00 

AR289S  Space  Almanac  by  Amhrmy  R.  Curtis 
K3KXK  Recent  newit  from  space.  $20.00 


AR2030  Your  Gateway  to  Packet  Radio 
(2nd  Ed.)    Tells  everything  you  need  to  know 

about  this  popular  rtew  mode  512.00 

AH2QA3  Complete  DX'er  (2nd  Ed.)  hy  Rob 
Lacker  W9KNI  Learn  now  in  hunt  DX  and  obtain 
hanJ-to-gei  QSL  cards.  $1 100 

AR2065  ARRL  Antenna  Book    The  new  lntri 
Ednion  repnrsents  the  best  and  raw  highly  regard 
crd  information  on  antenna  fumlamemaK  transmes^ 
sicwi  lines,  design,  and  constmciion  of  wire  an  ten - 
nas.  $20.00 

AR3293  Morse  Code:  The  Essential  Lan- 
guage by  L  Peirr  Carran  Jrr  WSDKV  Expanded 
and  revised  in  it ■»  2nd  edition.  How  to  handle  dis- 
tress calk  heard  not  only  on  the  hambands  but  on 
maritime  and  aircraft  frequencies.  $6.00 

AR41 14  Low  Profile  Amateur  Radio  For  the 
ham  who  lives  where  antennas  are  frowned  upon. 
From  hiding  your  antenna  to  operating  with  low 
power.  This  book  lells  ymi  how  to  get  on  the  tiir 
using  these  techniques—and  others — without 
tailing  attention  to  yourself.  $8.00 


CODE  TAPES  = 


73T05  "Ganesis*   $5.95 

5  wpm — Tliis  beginning  tape,  takes  you  Ihrough 

the  26  leiierv  10  numbers,  and  necessary  panc- 

tuaiion^  complete  wah  practice  every  Mep  of  the 

way. 

73T06  "The  Stickler"  SS.95 
fi+  wpm-^Tliis  is  the  pratLice  tape  for  those  who  sur- 
vived the  5  wpm  tape,  and  it's  also  the  tape  for  the 
Novice  and  Technician  ticensc*.  Il  is  comprised  of 
one  iwu4  hour  of  code.  Characters  are  «l  al  1 3  wpm 
and  spaced  it  5  wptn. 


73T13 -Back  Breaker    S5.95 

15+  wpm — Code  groups  again,  al  a  befck  13+ 

wpm  so  you'll  be  n^dly  at  ease  when  y&a  sii  down 

in  from  or  a  Meely-cyed  volunteer  examiner  win* 

slams  sending  you  plain  language  code  at  only  13 

per, 

73T2Q  "Courageous"  $5.95 
204  wpm  Congratulations!  Okay,  the  challenge  of 
code  Is  whai's  gonen  you  thk  far,  to  don' I  quit 
now,  Go  for  the  e*tia  ekes  license,  Wc  send  the 
code  faster  than  20  per. 


WAYNE'S  PICKS 


SS8756  Warning!  The  Electricity  Around 
You  May  Be  Hazardous  To  Your  Health  by 

Eilen  Su^nrtmiti  An  in  valuable  guide  to  ihe  risks  of 
electromagnetic  field**  and  steps  you  can  Luke  to 
protect  yourself  and  your  (ami  ly .  $  1 1 .00 

E08675'  Dumbing  Us  Down:  The  Hidden 
Curriculum  of  Compulsory  Schooling  by 
JEofeq  Gain'  If  you.  enjoyed  ^Deflate  War",  ynu'n 


enjoy  ihis  also.  A  Wayne  Green  recommended 
reading.  S9.95 

"We  The  People"  Declare  War!  On  Our 
Lousy  Government  by  Wayne  Green  A  "mu>t 
read"  for  every  American  taxpayer-  Sohitions  to 
every  problem  facing  our  government  today. 
SIZ.95 


I    Uncle  Wayne's  Bookshelf  Order  Form     I 

You  may  order  by  mail,  telephone*  or  fax.  All  payments  arc  to  be  in 
US  funds.  Allow  3  weeks  for  delivery. 


Item 

Title 

Qty. 

Price 

Total 

■         M.    H          .H.    M.                    m.       *                            m 

SHIPPING 

TOTAL 

SHIPPING 

Alt  orders  add  55.00  shipping. 
U.S.  orders  shipped  UPS.  (Alaska  &  Hawaii  shipped  via  mall.) 
Airmail  to  Canada  and  all  overseas  orders  FOB  Peterborough,  NK 
Make  checks  payable  to  "Uncle  Wayne's  Bookshelf/ 

Name    


Street 
City  _ 


State Zip 


i 


TOTAL  $  

□  AE         G  MC 


□  VISA 


GCheck/Money  Order 


Expiration  Date 


Telephone:  (603)  924-41 96     (800)  234-8458 
I  FAX:  (603)  924-8613 

Mail:  Uncle  Wayne's  Bookshelf,  70  Route  202N, 
|  Peterborough,  NH  03458 
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Giving  Thanks 

It  is  approaching  that  time  of  the 
year  when  we  are  supposed  to  reflect 
upon  our  lives,  and  ponder  the  things 
for  which  we  should  give  thanks. 
When  I  sit  down  to  that  Thanksgiving 
meal,  here  are  some  of  the  things  that 
I'll  be  giving  thanks  for. 

First  and  foremost  thanks  to 
Wayne  Green  for  his  continued  trust, 
guidance  and  example,  I  have  teamed 
more  about  marketing  and  publishing 
fifj  the  last  three  years  than  I  did  rn  the 
previous  10.  We  don't  just  talk  about 
things  here  at  WGl.  we  do  them,  It  is 
Waynes  leadership  that  fosters  this 
type  ol  entrepreneurial  spirit,  and 
makes  it  a  pleasure  to  come  to  worfc  in 
the  morning. 

i  also  need  to  thank  the  staff  of  73. 
Less  than  a  dozen  people  put  out  this 
magazine  (as  well  as  Radio  Fun},  and 
I  can  honestly  tell  you  that  T  have  nev- 
er worked  with  a  more  talented  group 
of  people  (and  I've  been  fucky  to  have 
worked  with  some  pretty  talented 
folks).  We  are  truly  a  team,  and  I  think 
ft  shows  in  the  quality  of  our  maga- 
zine. I  hope  yo u  agree. 


David  Cassidy  N1GPH 


admit  it,  but  the  no-code  license  has 
single-handedly  kept  the  amateur  ra- 
dio industry  from  feeling  the  worst  of 
the  economic  difficulties  of  the  last  few 
years.  The  no-coders  have  also  revi- 
talized many  ham  clubs  across  the 
country.  Contrary  to  what  the  Tech- 
bashers  have  been  crying,  those  who 
have  entered  our  ranks  via  the  Techni- 
cian Class  license  are  learning  the 
code  and  upgrading  at  a  phenomenal 
rate.  Take  a  good,  hard  look  folks.  De- 
cause  this  is  the  future  of  amateur  ra- 
dio. 

Thanks  go  to  the  companies  who 
advertise  with  us.  I  have  never  worked 
in  an  industry  where  I  consider  so 
many  business  associates  friends. 
We've  had  quite  a  few  advertising  suc- 
cess stories  over  the  la  si  few  years, 
and  I'm  happy  that  more  and  more 
companies  are  waking  up  to  the  fact 
that  73  readers  are  Iheir  biggest 
source  ot  potential  customers. 

Thanks  to  the  30,000  (and  growing) 
of  you  who  send  us  your  520  every 
year  to  subscribe.  It  is  for  you  that  we 
fight  deadlines,  scrutinize  every  word, 
draw  figures,  paste  up  ads  .  ,  .  and 


"Lots  of  people  won 't  admit  it, 
but  the  no-code  license  has  single- 
handedly  kept  the  amateur  radio  industry 
from  feeling  the  worst  of  the  economic 
difficulties  of  the  last  few  years. " 


Thank  you  to  the  columnists  and 
.'.risers  who  grace  us  each  month  with 
their  talents.  I  am  continuously 
amazed  at  how  good  our  writers  are!  I 
truly  believe  that  73  has  the  finest 
group  ol  columnists  and  regular  con- 
tributors of  any  magazine  in  the  elec- 
tronics lietd  If  you  doubt  me,  go 
ahead  and  do  a  side -by -side  compari- 
son with  any  other  magazine.  It  ain't 
bragging  when  it's  true. 

Thank  you  to  the  ARRL.  Yup  .  -  . 
I  said  the  ARRL  Regular  readers  of 
this  column  might  be  asking  them- 
selves. "Why  is  Dave  thanking  the 
organization  that  he  spends  so  much 
time  criticizing?*,  First  of  all.  I  am  not 
anti-ARRL  I  oeheve  that  the  League  is 
the  only  organization  that  is  capable 
of  representing  the  Interests  and  en- 
suring the  future  of  amateur  radio.  I 
just  wish  they  would  do  it!  I'd  like  to 
thank  the  gang  in  Newington  for  pro- 
viding me  with  so  much  material  over 
the  last  few  years.  We  can  only  hope 
the  day  will  come  when  this  will  no 
longer  be  the  case. 

We  should  ail  thank  the  FCC  for  the 
new  Technician  Class  license.  While 
we're  at  it.  let's  send  a  hearty  "thanks" 
to  all  of  the  Techs  (and  all  the  other 
newcomers)  who  have  received  their 
licenses  his  year.  Lots  of  people  wont 


then  do  it  all  over  again  3D  days  later. 
Your  letters  tell  us  that  you  appreciate 
our  efforts,  and  you  let  us  know  when 
we've  fallen  short  of  our  own  high 
standards.  More  thanks  to  the  over 
20,000  (and  growing)  of  you  who 
plunk  down  your  $2.95  every  month  to 
buy  73  on  the  newsstand. 

Thanks  to  those  of  you  who  take 
the  lime  to  stop  by  the  73  booth  at 
hamfests.  You  have  no  idea  how  help- 
ful it  is  to  have  face~lo~!ace  discus- 
sions with  our  readers  .  *  ■  and  our 
no n- readers.  You  remind  us  that,  more 
than  most  magazines,  the  relationship 
we  have  witti  our  readers  is  a  phe* 
nomenon  in  the  publishing  industry. 
That  goes  double  for  Radio  Fun  read- 
ers. It  is  a  relationship  that  we  here  at 
the  home  office  truly  cherish  and  strive 
to  live  up  to. 

Finally,  thanks  to  all  of  you  who 
read  "Random  Output."  especially 
those  who  choose  to  write  and  com- 
ment on  my  monthly  musings  (even 
those  who  think  I  should  shut  up  and 
stop  bothering  people).  Your  opinions 
are  of  vfial  importance,  and  it  helps 
immeasurably  to  know  what  you  are 
thinking.  A  magazine  column  is  so  of- 
ten a  monofogue.  You  folks  make  it 
more  of  a  dialogue,  and  that  makes_al 
the  difference. 
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Jim  Gray  W1XU 

210  East  Chateau  Circle 

Payson  AZ  65541 

You  can  expect  November  condi- 
tions to  be  generally  Fair  (F)  to  Good 
(G)  this  month,  except  for  the  week  be- 
tween me  l$th  and  23rd  when  condi- 
tions are  expected  to  be  Poor  (P)  to 
Very  Poor  (VP),  particularly  on  the  18th 
and  22nd.  During  this  week  there  may 
be  geophysical  disturbances  in  the  at- 
mosphere as  well  as  the  ionosphere,  so 
be  aware  of  possible  heavy  storms  of 
rain  or  snow  and  other  effects  such  as 
volcanism.  earthquakes,  and  the  like 
somewhere  on  earth.  Pay  particular  at- 
tention to  your  local  radio  and  TV  sta- 
tions during  this  week  with  announce- 
ments ot  local  weather  conditions. 

November  is  a  month  when  propa- 
gation is  trending  from  the  generally 
good  DX  outlook  of  September  and  Oc- 
tober to  the  generally  poorer  DX  condi- 
tions of  November  December,  and  Jan- 
uary, The  higher  frequency  bands 
above  20  meters  are 
likely  to  close  early  (at 
sunset  or  shortly  there* 
after),  and  the  lower  fre- 
quency bands  below  20 
meters  will  be  open  after 
dark  and  until  the  early 
morning  hours.  Except 
for  the  days  on  the  chart 
marked  Poor  or  Very 
Poor,  you  will  find  the 
low  atmospheric  noise 
and  the  wide-open  160, 
80f  40,  and  30  meter 
bands  to  be  a  big 
Change  from  summer 
and  fall. 

As   you   know,   the 
Sunspot  numbers  are  de- 


Jim  Gray  W1X 

this  month.  Short  skip  within  the  U. 
will  prevail  on  Good  (G)  days.  The  : 
meter  band  will  be  the  mainstay  C 
band  this  month,  with  occasional  si 
prises  on  the  higher  bands.  Twenty  v 
show  openings  to  all  parts  of  the  wo 
on  Good  [G)  days  until  well  after  dark 

The  40  and  80  meter  bands  (and 
meters,  too)  will  be  very  good  for  OX 
to  Europe  in  the  evening  hours,  and 
the  Pacific  during  the  eariy  mornl 
hours  around  sunrise.  Eighty  mett 
may  well  be  the  choice  ol  DXers  for  t 
next  couple  of  months,  so  make  sl 
youf  antennas  for  these  bands  are 
and  running  at  optimum  performance 

On  160  meters,  there  will  be  little  c 
tivity  until  around  sunset  and  aft 
throughout  the  evening  hours  a 
peaking  toward  Europe  around  m 
night.  Openings  to  the  Pacific  and  1 
south  and  west  wilt  be  best  around  si 
rise.  You  will  enjoy  very  tow  atmosph 
ic  noise  and  strong  signals.  See  y 
next  month! 
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Clming  each  month,  with  L-*ustralia 
only  an  occasional  spurt 
ot  solar  (lux  above  the 
100  level.  The  sunspot 
minimum  is  now  predict- 
ed for  sometime  in  late 
1996  or  early  1997  .  .  . 
with  a  good  possibility 
that  an  even  earlier  mini- 
mum may  occur.  During 
these  times  of  sunspot 
inactivity  there  will  be 
fewer  openings  for  DX 
on  the  HF  hands.  Keep 
an  ear  open  lor  DX  to 
Europe  in  the  morning 
hours  local  time,  and  to 
the  Pacific  in  afternoon 
hours  on  the  10f  12,  15T 
and  17  meter  bands. 
Midday  openings  to 
South  and  Central  Amer- 
ica and  Africa  may  be 
possible  on  some  days 
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20  F- 

21  P 

22  VP 

23  P 

24  P-F 

i   25  F 

26  F-G 

27  G 

28  G-F 

29  F 

30  F-G 

JSTOMER:  Surrender  this  coupon  at  time  of  purchase  to  your  authorized 
iesu  dealer  for  discount.  Limit  one  coupon  per  purchase.  Coupon  is  norv 
■nsf arable  and  can  be  onJy  used  for  products  as  advertised  in  this  ad  and  for 
3  discounts  as  stated.  Offers  only  good  at  authorized  U.S.  and  Canadian 
esu  dealers.  DEALER:  Send  this  coupon  along  with  a  copy  of  safes  receipt  to 
£SU  U.SA,  Sales  Oept..  1 7210  Edwards  Rd..  Cenitos,  CA  90701  . 

tECK  BOX 

$100  OFF    FT-1000D/FT-1000 

FREE  also  with  purchase  of  FT-1000D  or  FT-1 000T  Limited 

Edition  Embroidered  Vaesu  Jacket  Dealer  will  provide 

redemption  coupon  for  jacket. 
S  50  OFF    FT-990OC/FT^990 

S  35  OFF    FT-B90AT/FT-890,  FT-840T  FT-767GX,  FT-736R,  FT-747GX 
$  25  OFF    FT-51 00t  FT-520Q/6200pFT-53O,  FT-470,  G-2700SDX,  G-100QSDX, 

G-800SDX 
$  1 5  OFF    FT-  24O0H,  FT-  2200,  FT«41 6/81 6,  FT-41 1  £ 


MODEL  PURCHASED 
DATE  OF  PURCHASE 


YOUR  NAME: 


ADDRESS: 


CITY,  STATE,  ZJP: 


PHONE: 


SERIAL  NUMBER 


CALL  SIGN: 


DEALER  NAME/STATE: 


Coupon  offer  valid  in  USA  and  Canada  only.  Offer  void  where  prohibited  by  law,  Coupon  has  no 
cash  value.  Limit  one  coupon  per  purchase.  Not  valid  with  any  other  Yaesu  offers  «  discounts. 
Off  ws  not  applicant  to  purchases  made  pncw  to  Ocloberl  5, 1993  or  after  January  10,1994 


COUPON  VALID  FOR  PURCHASES  MADE  BETWEEN  OCT.  1 5, 1993  AND  JAN  1 0. 1 994. 
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Offering  superb  TX/RX  perfor- 
mance plus  exceptional  signal 
purity,  Kenwood's  TS-950SDX 
establishes  a  new  benchmark  f 
HF  communications. 

•  Built-in  DSP  {digital  signal  processor) 

•  Dedicated  Power  MOS  FET  final  sectii 

•  User-friendly  menu  system 

•  Automatic  antenna  tuner  built-in 

•  AIP  (Advanced  Intercept  Point)  systei 
Ultra-fined  Hi)  tuning 

Super  stability  with  reliability 

The  Power  MOS  FB  find  sedwn  is  conservatively  ruled  t 
1  SOW  (40W  n  AW  mode).  This  increases  rttebiiiry  o«d 
icwefs  distortion. 
■  Wideband  general  (average  r eceiver 
The  TS-95DSDX  coven  oH  Amateur  bands  from  160  to  1* 
mete*.  The  fetewer  covers  lOOkH*  to  30MHz. 

•  100  memory  channels  with  multi-scan 

functions 

Enabling  iralet*ndem  stwaae  of  TX  and  KX  parameters, 
1 00  mmofi  channels  may  ae  scanned  with  such 
cMmenca  as  programmable  memory  tkmnet  bck-oul 
continuous  tonlial  of  scan  speed. 

•  Built-in  DSP 

The  digital  signal  processor  replaces  conventKHicI  analog 
circuitry  far  processing  ita  TX  signal  in  rhe  SSB,  CW,  WiA 
fSK  modes.  Reception  is  also  enhanced:  digital  PSN 
detection  and  digital  audio  filtering  help  to  eliminate 
interference  and  improve  audio  quality. 

•  Power  MOS  FET  final  section 

The  T5r9  S0SDX  ranks  as  the  first  Amateur  Radio  ftansce 
to  feature  an  FET  final  section,  Superior  linearity  results 
greatly  improved  TX  performance. 

•  Dual-frequency  receive 

The  T5r95QSDX  con  simultaneously  receive  two  hequen* 
within  1  MHz  of  each  other.  To  facilitate  split-frequency 
operations,  front  panel  controls  include  M/5  (main/sub 
select  and  an  RX^  -SJB  key  for  instantly  swapping  the 
frequencies.  A  500Hz  CW  filler  Is  included  in  the  suh 
receiver. 
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KENWOOD  COMMUNICATIONS  CORPQR 

AMATEUR  RADIO  PRODUCTS  G**OUP 
P.O.  BO*  22745.  2201  E  Donwiiyjez  S»f** 
Long  BW^,  CA  9060 1-5745 

KENWOOD  ELECTRONICS  CANADA  INC. 

8070  Kesfr^  Road  Misscs&auga.Ontanfl,  Canada  1ST  1$S 

93ARD-075S 


